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Abstract 
Background & Aims: Access to sufficient amounts of safe and culturally-acceptable 
foods is a fundamental human right. Food security exists when all people, at all 
times, have physical, social, and economic access to sufficient, safe and nutritious 
food to meet their dietary needs and food preferences for an active and healthy life. 
Food insecurity therefore occurs when the availability or access to sufficient amounts 
of nutritionally-adequate, culturally-appropriate and safe foods, or, the ability to 
acquire such foods in socially-acceptable ways, is limited. Food insecurity may result 
in significant adverse effects for the individual and these outcomes may vary 
between adults and children. Among adults, food insecurity may be associated with 
overweight or obesity, poorer self-rated general health, depression, increased 
health-care utilisation and dietary intakes less consistent with national 
recommendations. Among children, food insecurity may result in poorer self or 
parent-reported general health, behavioural problems, lower levels of academic 
achievement and poor social outcomes. The majority of research investigating the 
potential correlates of food insecurity has been undertaken in the United States (US), 
where regular national screening for food insecurity is undertaken using a 
comprehensive multi-item measurement. In Australia, screening for food insecurity 
takes place on a three yearly basis via the use of a crude, single-item included in the 
National Health Survey (NHS). This measure has been shown to underestimate the 
prevalence of food insecurity by 5%. From 1995 – 2004, the prevalence of food 
insecurity among the Australian population remained stable at 5%. Due to the 
perceived low prevalence of this issue, screening for food insecurity was not 
undertaken in the most recent NHS. Furthermore, there are few Australian studies 
investigating the potential determinants of food insecurity and none investigating 
potential outcomes among adults and children. This study aimed to examine these 
issues by a) investigating the prevalence of food insecurity among households 
residing in disadvantaged urban areas and comparing prevalence rates estimated by 
the more comprehensive 18-item and 6-item United States Department of 
Agriculture (USDA) Food Security Survey Module (FSSM) to those estimated by the 
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current single-item measure used for surveillance in Australia and b) investigating 
the potential determinants and outcomes of food insecurity,  
 
Methods: A comprehensive literature review was undertaken to investigate the 
potential determinants and consequences of food insecurity among developed 
countries. This was followed by a cross-sectional study in which 1000 households 
from the most disadvantaged 5% of Brisbane areas were sampled and data collected 
via mail-based survey (final response rate = 53%, n = 505). Data were collected for 
food security status, sociodemographic characteristics (household income, education, 
age, gender, employment status, housing tenure and living arrangements), fruit and 
vegetable intakes, meat and take-away consumption, presence of depressive 
symptoms, presence of chronic disease and body mass index (BMI) among adults. 
Among children, data pertaining to BMI, parent-reported general health, days 
away from school and activities and behavioural problems were collected. Rasch 
analysis was used to investigate the psychometric properties of the 18-, 10- and 
6-item adaptations of the USDA-FSSM, and McNemar’s test was used to 
investigate the difference in the prevalence of food insecurity as measured by these 
three adaptations compared to the current single-item measure used in Australia. Chi 
square and logistic regression were used to investigate the differences in dietary and 
health outcomes among adults and health and behavioural outcomes among children. 
Results were adjusted for equivalised household income and, where necessary, for 
indigenous status, education and family type. 
 
Results: Overall, 25% of households in these urbanised-disadvantaged areas 
reported experiencing food insecurity; this increased to 34% when only households 
with children were analysed. The current reliance on a single-item measure to screen 
for food insecurity may underestimate the true burden among the Australian 
population, as this measure was shown to significantly underestimate the prevalence 
of food insecurity by five percentage points. 
 
Internationally, major potential determinants of food insecurity included poverty and 
indicators of poverty, such as low-income, unemployment and lower levels of 
education. Ethnicity, age, transportation and cooking and financial skills were also 
found to be potential determinants of food insecurity. Among Australian adults in 
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disadvantaged urban areas, food insecurity was associated with a three-fold increase 
in experiencing poorer self-rated general health and a two-to-five-fold increase in 
the risk of depression. Furthermore, adults from food insecure households were two-
to-three times more likely to have seen a general practitioner and/or been admitted to 
hospital within the previous six months, compared to their food secure counterparts. 
Weight status and intakes of fruits, vegetables and meat were not associated with 
food insecurity. 
 
Among Australian households with children, those in the lowest tertile were over 16 
times more likely to experience food insecurity compared to those in the highest 
tertile for income. After adjustment for equivalised household income, children from 
food insecure households were three times more likely to have missed days away 
from school or other activities. Furthermore, children from food insecure households 
displayed a two-fold increase in atypical emotions and behavioural difficulties.   
 
Conclusions: Food insecurity is an important public health issue and may contribute 
to the burden on the health care system through its associations with depression and 
increased health care utilisation among adults and behavioural and emotional 
problems among children. Current efforts to monitor food insecurity in Australia do 
not occur frequently and use a tool that may underestimate the prevalence of food 
insecurity. Efforts should be made to improve the regularity of screening for food 
insecurity via the use of a more accurate screening measure. Most of the current 
strategies that aim to alleviate food insecurity do not sufficiently address the issue of 
insufficient financial resources for acquiring food; a factor which is an important 
determinant of food insecurity. Programs to address this issue should be developed in 
collaboration with groups at higher risk of developing food insecurity and should 
incorporate strategies to address the issue of low income as a barrier to food 
acquisition. !  
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Chapter 1: Introduction 1!
1.1 BACKGROUND 2!
 3!
Food insecurity 4!
Access to sufficient amounts of safe and culturally-acceptable foods is a fundamental 5!
human right (United Nations 1948, Food and Agricultural Organisation 2005). Food 6!
security is defined as the availability or access to sufficient amounts of nutritionally-7!
adequate, culturally-appropriate and safe foods and the ability to acquire such foods 8!
in socially-acceptable ways. Food security exists when all people, at all times, have 9!
physical, social, and economic access to sufficient, safe and nutritious food to meet 10!
their dietary needs and food preferences for an active and healthy life (Food and 11!
Agricultural Organisation 2009, Food and Agriculture Organisation 2009) and is based on 12!
three concepts (World Health Organisation 2010). Firstly, that sufficient amounts of 13!
nutritious foods are available to the population on a consistent basis. Secondly, that 14!
communities and individuals have sufficient resources to obtain appropriate food for 15!
a nutritious diet. And thirdly, that food use is appropriate, based on knowledge of 16!
basic nutrition as well as adequate water supply and sanitation (World Health 17!
Organisation 2010). Food insecurity therefore may occur when the availability of or 18!
access to these foods are limited or when individuals are limited in their ability to 19!
obtain such foods by socially-acceptable means (Kendall and Kennedy 1998, Food and 20!
Agricultural Organisation 2003).  21!
 22!
Food insecurity can occur at the global level (food insecurity experienced across 23!
many countries), domestic level (food insecurity experienced by one specific 24!
country) or at the household level, which identifies the individual households within 25!
particular communities who may experience food insecurity (Booth and Smith 2001). 26!
Globally, food insecurity is a widespread problem throughout the world; it’s 27!
magnitude is particularly visible in developing nations who experience high levels of 28!
domestic food insecurity (Food and Agricultural Organisation 2003). However, there is 29!
growing evidence to suggest that household food insecurity resulting from limited 30!
financial resources is also a significant public health issue in developed countries 31!
! !
Chapter!1:!Introduction! 2!
(Booth and Smith 2001). This thesis will focus on household food insecurity among 1!
developed countries.  2!
 3!
Household food insecurity is generally classified into one of three categories. ‘Low 4!
food security’ or ‘household food insecure’ refers to the mildest form of food 5!
insecurity, in which households may report alterations to the types of foods 6!
consumed, however do not limit portion sizes or skip meals. ‘Very low food security’ 7!
or ‘food insecurity among adults’ refers to a moderate level of food insecurity, in 8!
which portion sizes among adults are decreased and adults may report skipping 9!
meals, however there are no alterations to food provided to children within the 10!
household. ‘Very low food security among children’ or ‘child food insecurity’ refers 11!
to the most severe form of food insecurity in which portion sizes for both children 12!
and adults are decreased and both children and adults may skip meals (Bickel, Nord et 13!
al. 2000, Keenan, Olson et al. 2001, Nord, Andrews et al. 2007). 14!
 15!
In Australia, screening for food insecurity is insufficient, based on a limited, single-16!
item measure incorporated in the National Health Survey (NHS). However, due to 17!
the complexity and varying severities of food insecurity, the use of a single-item to 18!
measure the issue is likely to result in underestimation of the true prevalence of food 19!
insecurity among the population. Based on the NHS, the rates of food insecurity in 20!
the Australian population remained stable at 5% between 1995 to 2004 (Australian 21!
Bureau of Statistics 2006, Australian Bureau of Statistics 2009). Due to perceived low 22!
prevalence of food insecurity, screening was not undertaken in the most recent NHS 23!
(Nolan, Rikard-Bell et al. 2006).  24!
 25!
Food insecurity is an important public health issue, as previous studies have 26!
suggested it may be associated with poorer dietary intakes and, paradoxically, 27!
overweight and obesity and with chronic disease among adults. Among children, 28!
food insecurity may be associated with poor health and development, behavioural 29!
and social problems and lower academic achievement (American Dietetic Association 30!
2006). Within Australia, few studies have investigated the potential determinants of 31!
food insecurity and no known studies have investigated potential health-related 32!
outcomes. No known Australian study has examined potential determinants and 33!
consequences among both children and adults. Further investigation into the potential 34!
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determinants and consequences of food insecurity, as well as an effective means of 1!
monitoring its prevalence, are warranted in order to aid in the development or 2!
improvement of policies and interventions to address the issue in an effort to reduce 3!
its potential social and economic burdens. 4!
 5!
1.2 CONCEPTUAL FRAMEWORK OF THE RESEARCH 6!
 7!
A conceptual framework summarising the associations to be investigated is presented 8!
in Figure 1.1. This guides the line of inquiry and presentation throughout this Thesis. 9!
The framework is based on a comprehensive review of national and international 10!
literature investigating the factors associated with food insecurity and represents the 11!
current thinking of the temporal ordering of potential determinants and consequences 12!
of food insecurity. The potential determinants are grouped into ‘household’ and 13!
‘individual’ levels. Among adults, factors associated with food insecurity have been 14!
classed as ‘dietary-’ or ‘health-related’ factors. Among children, potential outcomes 15!
have been classed as ‘health’, ‘behavioural’ or ‘social’.  16!
 17!
Individual factors that may be associated with food insecurity include employment 18!
status, education, age, gender, ethnic background and indigeneity. Household income 19!
and structure, the number of people and presence of children in the household and 20!
housing tenure account for potential household determinants of food insecurity. 21!
Among adults, poor dietary intakes, overweight or obesity and the development of 22!
chronic disease are potential outcomes of food insecurity. Poorer self or parent-23!
reported general health, decreased attendance at school or activities and 24!
behavioural difficulties may occur as a result of food insecurity among children.  25!
 26!
As Figure 1.1 demonstrates, potential determinants may affect food security directly, 27!
or indirectly through income, resulting in the limited ability to access or obtain 28!
sufficient amounts of food for a nutritious diet. The corresponding dietary changes 29!
may lead to inadequate nutrient intakes and, paradoxically, overweight or obesity and 30!
the development of poorer self-rated general health and chronic disease and 31!
increased utilisation of healthcare services. Among children, nutrient deficiencies 32!
may lead to poorer growth and development and adverse health, social and 33!
behavioural and academic outcomes.  34!
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The complexity of the relationships between food insecurity and these factors is 1!
acknowledged in Figure 1.1. Furthermore, it acknowledges the possibility of reverse 2!
causality between several factors that have been identified as potential determinants 3!
or consequences. For example, dietary changes that result in inadequate nutrient 4!
intakes may lead to the development of chronic disease and poorer self-reported 5!
general health. Alternatively, poor self-reported general health or the presence of 6!
a chronic condition may limit work capacity and consequently income, resulting in 7!
the development of food insecurity. 8!
 9!
Figure 1.1 is a framework for the research questions of this Thesis, the line of inquiry 10!
that was followed and the methodological approaches used. Previous Australian 11!
studies exist investigating the potential determinants of food insecurity among both 12!
population-based samples and disadvantaged sub-groups of the population, 13!
however no such studies exist examining the potential outcomes of food insecurity. 14!
For this reason, the main focus of this thesis is on the measurement of food insecurity 15!
and investigation into the potential outcomes of food insecurity among adults and 16!
children. The identification of the prevalence of food insecurity and the comparison 17!
of differences in this prevalence as measured by two different measurement tools is 18!
important, as previous estimates in Australia have predominantly been based on a 19!
limited, single-item measure. This allows for investigation into the effectiveness of 20!
current surveillance strategies. Examining the potential consequences of food 21!
insecurity among adults and children will provide further insight as to the potential 22!
public health significance of the issue and provide further information with which to 23!
guide future policy and interventions.  24!
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Figure 1.1: Conceptual model of the potential determinants and outcomes of food insecurity to be investigated 
Potential associations to be investigated 
Co-variates to be considered 
Legend 
- Overweight/ obesity 
- Decreased social 
capital 
- Depression/ anxiety 
Food insecurity 
- Insufficient access to 
nutritious/ culturally 
acceptable food 
- Insufficient access to shops 
containing food 
- Inability to obtain food in 
socially acceptable ways 
- Ethnicity/ immigration 
- Age 
- Food skills 
- Marital status 
- Decreased consumption 
core foods (fruit, 
vegetables, wholegrain 
breads and cereals, meat, 
dairy) 
- Decrease in variety of 
foods 
- Decrease in portion sizes 
 
- Inadequate intake 
core-food groups 
- Inadequate nutrient 
intakes 
- Increased consumption 
energy dense 
convenience foods 
- Skipping meals/ periods 
of fasting. (Often 
followed by periods of 
binging)  
 
- Development of chronic/ 
diet-related disease 
 
- Irregular growth/ 
development among children 
- Poor academic outcomes 
among children 
- Behavioural problems among 
children 
-     Poor general health 
- Increased visits to doctor or 
hospital 
 
- Insufficient transport 
- Household structure 
- Residential location 
 
-     Poverty 
- Socioeconomic 
position 
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1.3 AIMS 1!
This study focused on households in socioeconomically-disadvantaged areas of 2!
Brisbane city (Australia). The aims of this research were to determine:   3!
 4!
1. The prevalence of households experiencing food insecurity using the 18-item 5!
United States Department of Agriculture Food Security Survey Module (USDA-6!
FSSM); 7!
2. Whether differences exist in the prevalence of food insecurity as measured by 8!
the current single-item NHS measure, compared to the 18-item, 10-item and 6-9!
item versions of the USDA-FSSM; 10!
3. Whether differences exist in dietary behaviours among adults from food insecure 11!
and food secure households; 12!
4. Whether differences in health exist among adults from food secure and food 13!
insecure households;  14!
5. The potential sociodemographic determinants of food insecurity among adults 15!
and among households with children;  16!
 17!
Whether differences in health and behavioural factors exist among children 18!
from food insecure households compared to children from food secure households. 19!
The basic hypotheses addressed are that:  20!
1. The current single-item measure of food insecurity underestimates the 21!
prevalence of food insecurity compared to a more comprehensive multi-item 22!
measure.  23!
2. Both children and adults from food insecure households have poorer health, 24!
dietary and behavioural outcomes compared to their food-secure counterparts.  25!
 26!
The research questions were addressed through the analyses of data collected via a 27!
cross-sectional mail-based survey.   28!
 29!
1.4 CONTENTS OF THE THESIS 30!
This Thesis is presented in the publication style. As such, it contains four 31!
manuscripts, each of which has been designed to stand on its own. Chapter Two 32!
provides a comprehensive review of the literature relating to the measurements and 33!
prevalence of food insecurity, the factors (potential determinants and outcomes) 34!
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associated with food insecurity among adults and children and policy and strategies 1!
designed to address food insecurity both internationally and within Australia.  2!
 3!
An overview of the Methods is provided in Chapter Three. The main issues 4!
discussed are those that are not dealt with (or only discussed in minimum detail) in 5!
the manuscripts presented in Chapters Four through Seven. Each of these 6!
manuscripts has been written in the conventional publication style suited to the 7!
specific journal it was targeted to; however the referencing styles of the manuscripts 8!
have been altered to be consistent with this Thesis. Because each manuscript has 9!
been designed to stand alone, there is an inevitable degree of repetitiveness in their 10!
Introductions and Methods sections. 11!
 12!
The first manuscript is an original research article based on the primary data 13!
collection that compares the prevalence of food insecurity as measured by the current 14!
single-item NHS measure and the 18-item and shortened 10-item and 6-item versions 15!
of the USDA-FSSM. This article is currently submitted to the Australian and New 16!
Zealand Journal of Public Health. 17!
 18!
The second article is a comprehensive review of the literature investigating the 19!
potential determinants and consequences of food insecurity among both children and 20!
adults and is currently submitted for consideration in Preventive Medicine.  21!
 22!
The potential sociodemographic determinants, dietary and health outcomes of food 23!
insecurity among adults residing in urbanised-disadvantaged areas in Brisbane are 24!
investigated in the third article. This manuscript has been accepted for publication in 25!
Public Health Nutrition. The final article examines the potential sociodempgraphic 26!
determinants and health, social and behavioural outcomes among children from 27!
food insecure households and has been accepted for publication in the Journal of 28!
Child Health Care.  29!
 30!
The final chapter (Chapter Eight) provides a synthesis of the findings across the four 31!
manuscripts and discusses the study limitations, directions for future research and the 32!
public health significance of the findings of this research.  33!
 34!
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 1!
1.5 SIGNIFICANCE OF THE THESIS 2!
The research and outcomes of the thesis are located within priority health policy 3!
areas for Australia. The significance of the findings of this research are summarised 4!
in the following points: 5!
  6!
1. Improved understanding of the prevalence of food insecurity and of the 7!
importance of continued surveillance and the use of appropriate 8!
measurements to identify food insecurity.  9!
Current measurement and surveillance of food insecurity in Australia 10!
incorporates the use of a limited, single-item measure which may 11!
underestimate the true prevalence of food insecurity (Australian Bureau of 12!
Statistics 2006, Nolan, Rikard-Bell et al. 2006). Furthermore, monitoring at the 13!
national level may under-represent sub-groups of the population who are at 14!
the highest risk of experiencing food insecurity. Access to sufficient amounts 15!
of healthy, culturally-appropriate food is a basic human right and as such the 16!
appropriate monitoring of food insecurity is of public health concern. This 17!
thesis will aim to more-accurately investigate the burden of food insecurity 18!
among a high-risk sub-group of the population and to determine the 19!
suitability of the current method of screening for food insecurity.  20!
 21!
2. Food insecurity may contribute to the significant financial burden on the 22!
healthcare system. 23!
Previous studies undertaken in the USA and Canada have suggested that food 24!
insecurity may be associated with several health outcomes that place 25!
significant burdens on the Australian health care system, including 26!
depression, diabetes and cardiovascular disease which account for over seven 27!
billion dollars of health care expenditure (Australian Bureau of Statistics 2010, 28!
Australian Bureau of Statistics 2010). This thesis investigates the associations 29!
between food insecurity and chronic lifestyle related illness, thereby 30!
addressing several national key priority areas (Australian Institute of Health and 31!
Welfare 1996). 32!
 33!
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3. Increased understanding of the potential outcomes of food insecurity among 1!
adults and children. 2!
Only one Australian study has investigated the potential outcomes of food 3!
insecurity among adults (unadjusted for potential confounders) and to our 4!
knowledge none have done so among children. This thesis will investigate the 5!
potential sociodemographic determinants and outcomes of food insecurity for 6!
both adults and children, in order to further current knowledge. Understanding 7!
the factors associated with food insecurity will aid in tailoring health policy and 8!
interventions to meet the specific needs of groups experiencing this issue.  9!
 10!
4. Guidance for health and social policy and health promotion for future 11!
efforts to relieve food insecurity 12!
The research in this thesis will identify the potential outcomes of food insecurity 13!
among children adults and whether insufficiencies exist in current monitoring 14!
and surveillance of the issue. Such information can be used to refine current 15!
nutrition policy and to target and deliver more effective health and nutrition 16!
promotion programs, with a focus on those groups at highest risk of 17!
experiencing food insecurity. As a result, the impact of interventions can be 18!
optimised. 19!
.20!
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Chapter 2: Literature Review!1!
2.1 INTRODUCTION 2!
This chapter provides a comprehensive review of the literature. Firstly, the 3!
prevalence of food insecurity among both population-based samples and 4!
disadvantaged sub-groups in developed countries is discussed along with a 5!
summary of the various tools available to measure food insecurity. The potential 6!
determinants and consequences of food insecurity among other developed nations 7!
are then addressed, followed by a summary of the investigation of these factors 8!
specifically within Australia. A review of the prevalence, measurement and 9!
potential determinants and consequences of food insecurity provides justification 10!
for the topic and scope of the current research project. It also provides a context in 11!
which to compare the findings of this Thesis to those of previous studies and for 12!
the interpretation of these results and the development of practical 13!
recommendations. The final section of the literature review summarises the 14!
current strategies that aim to alleviate food insecurity in Australia. The inclusion 15!
of this section is important as a means to assess the adequacy of current 16!
interventions to address food insecurity for further interpretation of the findings 17!
and the development of recommendations for health policy, promotion and 18!
education.  19!
 20!
The summaries in this chapter are provided as text or tabulated information. These 21!
tables are extensive in length and are contained at the end of the literature review. 22!
Due to a large number of international studies with consistent findings pertaining 23!
to certain factors associated with food insecurity (such as household income, 24!
ethnicity and body mass index) the in-text references cited in certain parts of this 25!
chapter have been restricted to the most recent and/or higher quality studies. 26!
Studies that are not included in these citations are still summarised within the 27!
tables.  28!
 29!
Food insecurity is a complex issue with varying levels of severity. There are 30!
multiple tools available to measure food insecurity, and the use of these 31!
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varies internationally. As such, the nomenclature pertaining to food 1!
insecurity also varies internationally and between studies. This review will 2!
report the findings of the literature using the specific terminology adopted by 3!
by each study, to ensure consistency and accuracy. As such, the 4!
nomenclauture adopted throughout the literature review will vary in relation 5!
to the location of the study and the specific measurement tool adopted.  6!
 7!
2.2 PREVALENCE OF FOOD INSECURITY 8!
 9!
In Australia, the most recent estimate of food insecurity, from the 2004 – 2005 10!
National Health Survey (NHS) suggests that approximately 5% of the population 11!
is food insecure (Table 2.1) (Australian Bureau of Statistics 2006). The NHS 12!
investigated the prevalence of food insecurity through the use of a single-item 13!
question from the Radimer-Cornell food security scale (described in more detail in 14!
Section 2.2). This question asks, ‘In the last 12 months were there any times that  15!
you run out of food and couldn’t afford to buy more?’. Despite a high specificity 16!
rate of 96%, the item has a low sensitivity rate of 56.9% compared to the more 17!
comprehensive United States Department of Agriculture (USDA) Food 18!
Security Survey Module (FSSM) (Nolan, Rikard-Bell et al. 2006). This suggests 19!
that the measure is suitable for classifying food-secure households, however is 20!
limited in its ability to classify households as food insecure which may result in 21!
underestimation of the true prevalence of food insecurity. The sample for the NHS 22!
under-represented those groups at highest risk of food insecurity, as it did not 23!
sample from the homeless and experienced lower response rates from low income 24!
groups and those living in poverty (this has been found to be a predictor of non-25!
participation in research studies) (Sheikh and Mattingly 1981, Melton III, Dyck et al. 26!
1992, Turrell, Patterson et al. 2002). Furthermore, the reliance on data collection via 27!
a landline phone based questionnaire may have also biased the sample against 28!
lower socioeconomic groups who are at high risk of food insecurity as previous 29!
findings have suggested that lower socioeconomic households are less likely to 30!
have home landlines compared to their more advantaged counterparts (Grande and 31!
Taylor 2010). As a result, it is likely that the findings from the NHS further 32!
underestimate the true prevalence of food insecurity among the population.  33!
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Table 2.1 outlines the prevalence rates of food insecurity among population-1!
based samples from developed countries that have been recognised as 2!
implementing national screening for food security.  3!
 4!
Table 2.2 outlines the prevalence of food insecurity among high-risk groups. In 5!
population-based samples, the prevalence of food insecurity appears to be low, 6!
ranging from 4 to 14% (Radimer, Allsopp et al. 1997, Coleman-Jensen, Nord et al. 7!
2012). These lower prevalence rates may (in part) be due to under-representation 8!
of high-risk groups as described above. Among high-risk groups alone (i.e. low-9!
income households, single-parent families, newly arrived immigrants) prevalence 10!
rates range from 10 to 82%. These trends appear to remain consistent among 11!
Australia, the United States and Canada and are independent of the food security 12!
measure used. Such trends suggest that whilst a population-based sample may 13!
prove useful in obtaining results generalisable at the population level, sampling 14!
from high-risk populations may more accurately estimate the burden of food 15!
insecurity and provide better insights for the development of practical solutions to 16!
the issue. 17!
 18!
2.3 MEASUREMENT AND SCREENING OF FOOD INSECURITY 19!
In countries outside of the US, including Australia, food security status is 20!
measured using a single item to minimise participant burden. However, a single-21!
item question does not capture the full extent of food insecurity and consequently 22!
may underestimate its prevalence. Ideally, information on a variety of experiences 23!
and behaviours needs to be collected in order to inform on the varying degrees of 24!
severity of food insecurity (Bickel, Nord et al. 2000). There are several single–item 25!
tools and three multi-item tools commonly used in population-based research to 26!
identify and determine the prevalence of food insecurity. These measures, their 27!
characteristics and measurement properties are detailed in Table 2.3. 28!
 29!
2.3.1 SINGLE-ITEM MEASURES 30!
 31!
There are four single-item indictors used for determining food insecurity. 32!
 33!
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2.3.1.1 Food sufficiency question 1!
The food sufficiency question is derived from the United States Department of 2!
Agriculture- Household Food Security Survey Module (USDA-FSSM). This item 3!
asks participants to select from a list of responses that best describes the food 4!
situation in their household. Participants are able to select from a) enough of the 5!
kinds of foods they want to eat, b) enough food, but not always the kind they 6!
want, c) sometimes not enough to eat or d) often not enough to eat (Keenan, Olson 7!
et al. 2001). This question was validated against nutrient adequacy ratios 8!
(NARs) for 15 nutrients. Data for the calculation of NARs were collected via 9!
24-hour recall combined with a two day food record from 6143 households 10!
(individuals one year or older) participating in the Continuing Survey of 11!
Food Intakes by Individuals (CSFII). Multiple regression analyses were 12!
implemented to investigate associations between food insufficiency and 13!
nutrient indicators adjusting for sociodemographic characteristics. Findings 14!
suggested a significantly decreased intake of nutrients among those form food 15!
insufficient households, compared to their food sufficient counterparts (Rose 16!
and Oliveira 1997). However, validation using a criterion measure developed 17!
from data collected via interviews from 193 women with children living in 18!
rural areas suggested the tool had high specificity, but low sensitivity. The 19!
differences in the samples recruited for each of these studes may explain the 20!
variation in results. To our knowledge, no other studies have investigated the 21!
validity of the food sufficiency question. 22!
 23!
2.3.1.2 The Expanded Food and Nutrition Education Program (EFNEP) 24!
evaluating/ reporting system question 25!
The EFNEP single-item measure is a component of a brief behaviour 26!
checklist originally developed to assess the impact of nutrition education 27!
sessions on food behaviours and food security. Development of this checklist 28!
were based on data collected from focus groups held in 1992, however no 29!
further details are available regarding the context of these focus groups. The 30!
question asks participants to indicate how often they run out of food before the 31!
end of the month. Response options are: a) Do not run out of food b) Seldom c) 32!
Sometimes d) Most of the time or e) Almost always. To our knowledge, the 33!
reliability and validity of this question have not been assessed. However, 34!
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personal communications between the authors of Keenen et al (2001) 1!
revealed that preliminary analyses undertaken suggested a significant 2!
association between running out of food and diet quality (Keenan, Olson et al. 3!
2001).  4!
 5!
2.3.1.3 Concern about food security question 6!
The ‘concern about food security' question asks participants to respond yes or no 7!
to the question, ‘In the last month, have you been concerned about having enough 8!
food for you or your family?’. (Keenan, Olson et al. 2001, VanEenwyk and Sabel 9!
2003). This question is an inclusion in the Behavioural Risk Factor 10!
Surveillance system, the largest ongoing telephone health monitoring survey 11!
internationally, undertaken in all states in the US. No formal validation 12!
studies have been undertaken on this item (VanEenwyk and Sabel 2003). One 13!
study utilising this measure yielded results consistent with those 14!
implementing other measures of food security status, suggesting significant 15!
associations between food security status and employment, education and 16!
household income as well as fruit and vegetable intakes (Hunt, Bates et al. 17!
2000).  18!
 19!
2.3.1.4 Single item in National Health Survey (NHS) 20!
In Australia, a single item (from the Radimer-Cornell scale) is the only means of 21!
estimating the prevalence of food insecurity among the population as discussed in 22!
the previous section. The question asks respondents to indicate (yes or no) 23!
whether in the previous 12 months, they have run out of food and not had enough 24!
money to purchase more. This question was originally incorporated into the 25!
1995 National Nutrition Survey, and is now included in the NHS on a three-26!
yearly basis. The relative validity of this item was unable to be directly 27!
assessed, instead the proportion of affirmative responses based on a number 28!
of factors known to be affected by socioeconomic status were assessed. 29!
Findings suggested that socioeconomic disadvantaged was associated with a 30!
higher proportion of affirmative responses to this question, and that 31!
affirmative responses were also associated with lower intakes of fruit and 32!
meat suggesting good validity. However, when comparing affirmative 33!
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responses to nutrient intakes results varied between sub-groups suggesting 1!
poor consistency (Rutishauser, Webb et al. 2001).  2!
 3!
2.3.2 MULTIPLE-ITEM MEASURES 4!
 5!
2.3.2.1 Community Childhood Hunger Identification Project (CCHIP) 6!
hunger index 7!
 8!
The CCHIP hunger index was one of the first scales derived to measure hunger 9!
and food insecurity in families with at least one child younger than 12 years. The 10!
tool is comprised of eight items. Up to four affirmative responses indicates that 11!
the family is as risk of food insecurity whereas affirmative responses to five or 12!
more items indicates the presence of food insecurity affecting the whole family. 13!
Studies in the US have indicated that the CCHIP hunger index has excellent 14!
reliability (Cronbach’s α = 0.80 – 0.89) (Food Research and Action Center 1995). 15!
Validation among 193 women with children living in rural areas in the US 16!
also revealed the CCHIP hunger index to have high sensitivity (84 – 89%) 17!
compared to a criterion measure developed from sociodemographic details 18!
(Frongillo, Rauschenbach et al. 1997).  19!
 20!
2.3.2.2 Radimer-Cornell Food Security Scale (FSS) 21!
 22!
The Radimer-Cornell FSS is a 13-item questionnaire to measure food insecurity at 23!
the household level as well as specifically among woman and children within the 24!
household. The main advantage of using this tool is its ability to distinguish 25!
between various levels of severity by identifying both household- and individual-26!
level food insecurity. Questions included in the Radimer-Cornell FSS relate to 27!
anxiety about insufficient household budgets, the experience of running out of 28!
food, perceptions about the inadequacy or quality of foods eaten, adjustments to 29!
normal food use and instances of decreased food intake by adults and children 30!
(Radimer, Olson et al. 1992). The Radimer-Cornell FSS classifies respondents as: 31!
 32!
Food secure: Households showing few or no signs of food insecurity (Kendall, 33!
Olson et al. 1996, Keenan, Olson et al. 2001). 34!
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Household food insecurity (mild food insecurity): Households indicating 1!
uncertainty or anxiety about food access, however do not report instances in 2!
which quantity of food intake is modified (Kendall, Olson et al. 1996, Keenan, Olson 3!
et al. 2001).   4!
 5!
Adult food insecurity (moderate food insecurity): Households in which one or 6!
more adult members have experienced decreases in the quantity and the quality of 7!
food eaten (Kendall, Olson et al. 1996, Keenan, Olson et al. 2001). 8!
 9!
Child hunger (severe food insecurity): Households in which one or more 10!
children experience decreases in the quantity of food eaten (Kendall, Olson et al. 11!
1996, Keenan, Olson et al. 2001). 12!
 13!
The Radimer-Cornell FSS conceptualises that food insecurity begins at the 14!
household level and progresses toward individual food insecurity as severity 15!
worsens. This suggests that the use of this tool also allows for investigation into 16!
the different severities of food insecurity for a more accurate representation of 17!
food security status. Validation studies among 193 low-income female-headed 18!
households with children suggested that the Radimer-Cornell FSS has 19!
excellent reliability (Cronbach’s α = 0.84 – 0.86) (Kendall, Olson et al. 1995). 20!
Furthermore, to Radimer-Cornell scale has shown consistency when assessed 21!
across five different surveys, including French-speaking Canadian and 22!
Hispanic (Frongillo 1999). 23!
 24!
The limitations of the Radimer-Cornell FSS are yet to be documented. As the 25!
questions included in this scale cover similar concepts to those covered in the 26!
USDA-FSSM (discussed below in section 2.3.2.23) several of the limitations 27!
acknowledged in the use of the USDA tool may apply to the use of the Radimer-28!
Cornell FSS. Firstly, the scale is unable to capture all dimensions of food 29!
insecurity such as the nutritional adequacy of the diet. Secondly, the questionnaire 30!
focuses on experiences during the previous 12 months. Whilst households or 31!
individuals may have experienced some degree of food insecurity over this time 32!
period, they may not necessarily be experiencing food insecurity when the survey 33!
is administered. It is unknown as to whether the scale can be adapted to different 34!
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time frames, for example a focus on the previous month rather than the previous 1!
twelve months (Bickel, Nord et al. 2000). 2!
 3!
2.3.2.3 United States Department of Agriculture (USDA) Food Security 4!
Survey Module (FSSM) 5!
 6!
The USDA-FSSM is an eighteen-item questionnaire and, in recent years, has been 7!
the most widely-used tool for measuring food security in the US and 8!
internationally. As with the Radimer-Cornell scale a key strength of this 9!
questionnaire is its ability to distinguish between various levels of severity of 10!
food insecurity. As the severity of food insecurity increases, the prevalence 11!
within the population decreases. The ability of the USDA-FSSM to distinguish 12!
between different levels of severity enables a more accurate representation of the 13!
true prevalence of food insecurity. Questions included in the USDA tool relate to 14!
anxiety about the household food budget, the experience of running out of food, 15!
adjustments to normal food behaviours and instances of reduced food intake for 16!
adults or children (Bickel, Nord et al. 2000). As food insecurity generally occurs as 17!
a result of limited financial resources, each question in the USDA-FSSM includes 18!
particular phrases such as ‘because we couldn’t afford that’ to confirm that the 19!
condition is occurring due to financial limitations (Keenan, Olson et al. 2001). 20!
Answers are used to classify households as: 21!
 22!
Food secure: Households showing no or minimal signs of food insecurity (Bickel, 23!
Nord et al. 2000, Nord, Andrews et al. 2007). 24!
 25!
Low food security: Households indicating problems with food access, however 26!
reporting few (if any) experiences in which dietary intake is modified. Households 27!
are classified as having low food security if they respond affirmatively to three or 28!
more food insecure conditions (Bickel, Nord et al. 2000, Nord, Andrews et al. 2007). 29!
 30!
Very-low food security: Households in which one or more members have 31!
experienced reduced food intake and disruptions in eating habits due to 32!
insufficient money or other resources with which to obtain food. In most (but not 33!
all) instances of very low food security, the respondent reported feeling hungry 34!
!Chapter!2:!Literature!Review! 18!
but not eating at some time during the day as there was not enough money for 1!
food. Households without children are classified as having very low food security 2!
if they respond affirmatively to six or more food insecure conditions and 3!
households with children are classified accordingly if they respond affirmatively 4!
to eight or more food insecure conditions (Bickel, Nord et al. 2000, Nord, Andrews et 5!
al. 2007).  6!
 7!
Very-low food insecurity in children: Households in which children also 8!
experience reduced food intake and disruptions in eating habits due to insufficient 9!
money or other resources with which to obtain food. Households are classified as 10!
having very low food security among children if they respond affirmatively to five 11!
or more food insecure conditions among children (questions 11 – 18) (Bickel, Nord 12!
et al. 2000, Nord, Andrews et al. 2007).  13!
 14!
Prior to 2006, food insecure households were categorised as food secure without 15!
hunger, food insecure with moderate hunger or food insecure with severe hunger. 16!
Changes to these descriptions were made to allow for the tool to distinguish 17!
between the physiological state of hunger and indicators of food security to allow 18!
for more accurate screening. The classification criteria for each category of food 19!
insecurity remained unchanged (Nord, Andrews et al. 2007). Where possible, it is 20!
recommended to implement the 18-item version as this version remains accurate 21!
among a wider variety of populations. As indicated in Table 2.3, the 18-item 22!
questionnaire has good-to-excellent reliability (Hamilton, Cook et al. 1997), and 23!
is significantly associated with poverty-to-income ratio and household 24!
spending (Keenan, Olson et al. 2001). The USDA-FSSM has also been validated 25!
indirectly, with studies suggesting strong associations between food insecurity 26!
and poor nutrient intakes as identified by three-day food diaries maintained 27!
by 145 women in Canada (Tarasuk and Beaton 1999). 28!
 29!
If respondent burden is too high, the USDA-HFSSM is also available in a 10-item 30!
and 6-item form, designed to reliably identify food households experiencing low 31!
food security and very low food security. These versions are unable to 32!
distinguish between households experiencing very-low food security and 33!
very-low food security among children, the most severe forms of food 34!
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insecurity, however do provide a reliable measure of risk of the most severe 1!
form of food insecurity (Blumberg, Bialostosky et al. 1999). 2!
 3!
There are several limitations of the USDA-HFSSM. Firstly, the tool does not 4!
capture all dimensions of food insecurity such as nutritional adequacy, cultural 5!
appropriateness of food or the strategies used to procure foods such as purchasing, 6!
begging etc (to determine whether a socially acceptable means has been used). 7!
Secondly, the USDA-FSSM focuses on the food security status of the household 8!
over the previous 12 months. Households experiencing food insecurity during the 9!
12-month period may not necessarily be food insecure at the time the survey is 10!
administered. However the USDA-HFSSM is able to be adapted to other time 11!
periods, for example, it is able to be adapted to focus on the previous two weeks 12!
rather than the previous twelve months. Finally, whilst the survey has been shown 13!
to reliably estimate the prevalence of food insecurity at a population level, it is not 14!
yet been shown to be reliable for assessing the cyclical nature of food insecurity at 15!
the household level (Bickel, Nord et al. 2000).  16!
 17!
2.3.2.4 Summary of tools for measuring food security status 18!
 19!
Table 2.3 outlines the reliability, sensitivity and specificity of the various tools 20!
used to measure household food security status. Although values for sensitivity 21!
and specificity are not available for all measures, it would appear that 22!
sensitivity increases as the number of items in a scale increases. In addition, 23!
all of the multiple-item scales yielded high to excellent reliability and 24!
consequently may be more appropriate options for assessing the varying 25!
levels of severity of food insecurity. 26!
 27!
Few studies exist to assess the validity of scales to measure food insecurity, 28!
and to our knowledge no such studies exist in Australia. Given the limitations 29!
identified with the use of single-item measures, future research should seek to 30!
adapt and validate multiple-item tools to more accurately assess the burden 31!
of food insecurity among the Australian population. 32!
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2.4 DETERMINANTS OF FOOD INSECURITY AND SUBGROUPS OF 1!
THE POPULATION AT HIGH RISK OF EXPERIENCING FOOD 2!
INSECURITY 3!
 4!
Food insecurity is a complex issue with varying levels of severity and multiple 5!
potential determinants. Factors contributing to food insecurity may occur at the 6!
individual level (such as ethnicity, level of education or employment status) or at 7!
the structural level, including household income and availability of transportation. 8!
The findings discussed in this section are mostly those of studies undertaken in 9!
the US and some in Canada, where the majority of food security research has been 10!
undertaken. 11!
 12!
2.4.1 POTENTIAL INDIVIDUAL DETERMINANTS OF FOOD 13!
INSECURITY 14!
 15!
The strength of associations between individual determinants of food insecurity 16!
are summarised in Table 2.4 and the differences in the proportions of these factors 17!
between food secure and food insecure groups (for those studies that did not 18!
investigate the strength of association) are summarised in Table 2.5. 19!
 20!
Ethnicity 21!
Ethnicity as a potential predictor of food insecurity has been investigated in a 22!
large number of studies. Evidence suggests that ethnic minorities, including 23!
Hispanic and African American people may be up to 13 times more likely to 24!
experience food insecurity compared to Caucasian people e.g. (Bartfeld and 25!
Dunifon 2006, Kaiser, Baumrind et al. 2007, Kersey, Geppert et al. 2007, Willows, 26!
Veugelers et al. 2008). A methodologically superior longitudinal analysis supported 27!
these findings, with evidence suggesting that African Americans were more likely 28!
to transition into food insufficiency compared to their Caucasian counterparts 29!
(Ribar and Hamrick 2003). These findings may potentially be explained by ethnic 30!
differences in socioeconomic position (such as lower levels of education or 31!
income) or difficulties in acquiring culturally appropriate foods. There are very 32!
few studies investigating the differences in food insecurity among ethnic groups 33!
in the Australian population, however these findings may suggest that people 34!
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migrating to Australia and Aboriginal and Torres Strait Islanders are at higher risk 1!
of food insecurity. This is supported by findings by Gallegos et. al (2008) who 2!
found a high prevalence of food insecurity (75%) amongst newly-arrived refugees 3!
to Australia (Gallegos, Ellies et al. 2008).  4!
 5!
Education 6!
Lower levels of education may increase the risk of food insecurity by two to nine 7!
times e.g. (Bartfeld and Dunifon 2006, Kaiser, Baumrind et al. 2007, Kersey, Geppert et 8!
al. 2007, Cutler-Triggs, Fryer et al. 2008). This is supported by longitudinal data, 9!
which suggests that those with lower levels of education are more likely to 10!
become food insufficient compared to their higher educated counterparts (Ribar 11!
and Hamrick 2003). The few studies that did not find significant associations 12!
consisted of households 185% to 400% below the US federal poverty line (Martin, 13!
Rogers et al. 2004, Olson, Anderson et al. 2004, Laraia, Siega-Riz et al. 2006). These 14!
results may suggest whilst education may be inversely associated with food 15!
insecurity among the general population (i.e. individuals with low levels of 16!
education are at high risk of experiencing food insecurity), for those experiencing 17!
extreme poverty, education levels may not affect food security status. As people 18!
experience poverty, such an extreme lack of financial resources to purchase food 19!
may be likely to affect all households, regardless of education. 20!
 21!
Age 22!
Combined findings suggest that among population-based samples younger age is 23!
associated with an increased risk of food insecurity e.g. (Kaiser, Baumrind et al. 24!
2007, De Marco and Thornburn 2008). The opposite however is true for 25!
disadvantaged sub-groups, including households with migrant parents and single-26!
mother households (McIntyre, Glanville et al. 2002, Kersey, Geppert et al. 2007). 27!
Younger age may be associated with lower risk of food insecurity for these 28!
particular subgroups for a variety of reasons, including fewer divorced or 29!
separated women and fewer issues surrounding acculturation post-immigration. It 30!
has also been theorised that older mothers who are single may be ‘burnt out’ and 31!
consequently find it more difficult to find strategies to cope with food insecurity 32!
(Gorton, Bullen et al. 2009). Alternatively, younger age may be a determinant of 33!
food insecurity as it may limit access to food by making purchasing and 34!
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preparation challenging (Gorton, Bullen et al. 2009). There may also be cultural 1!
differences responsible for the varying results among immigrant or Mexican 2!
families compared to a representative sample of women. From these findings, it 3!
may be suggested that while older mothers, particularly immigrants or those from 4!
ethnic backgrounds, may be more likely to experience food insecurity, among the 5!
general population, younger adults may be at higher risk. 6!
 7!
Marital status 8!
Defacto or married couples may have higher total household incomes compared to 9!
single individuals, as many have combined incomes, therefore marital status may 10!
also affect food security status. Those who are single are up to two-times more 11!
likely to experience food insecurity compared to married or defacto couples 12!
(Klesges, Pahor et al. 2001, Hadley and Sellen 2006, Kaiser, Baumrind et al. 2007). A 13!
less comprehensive tool was used to measure food security status in the study by 14!
Vozoris and Tarasuck (2003) which contradicted these findings, suggesting that 15!
single-marital status was in fact associated with a decreased risk of food insecurity 16!
(Vozoris and Tarasuk 2003). As such, the prevalence of food insecurity may have 17!
been underestimated leading to a difference in findings.  18!
 19!
Transport and access to food retail outlets 20!
Evidence also suggests that those with inadequate private transport to access food 21!
retail outlets are up to twenty-five times more likely to experience food insecurity 22!
than their counterparts reporting access to a private vehicle (Holben, McClincy et al. 23!
2004, Laraia, Siega-Riz et al. 2006). Limited access to food outlets or 24!
socially/culturally acceptable foods ultimately restricts a household’s physical 25!
access to food and is an important predictor of food insecurity (World Health 26!
Organisation 2010). Older adults who are confined to their home and newly arrived 27!
immigrants are most likely to have insufficient transport for accessing food (Lee 28!
and Frongillo 2001, Wolfe, Frongillo et al. 2003). Furthermore, those living in rural 29!
and regional areas may be at high risk of food insecurity. Recent work has 30!
suggested that the food provided in rural and remote locations is higher in 31!
cost, less accessible and limited in variety compared to that available to those 32!
living in urban areas (Lee, Darcy et al. 2002, Burns, Gibbon et al. 2004, Queensland 33!
Health 2007). Barriers to an adequate and accessible food supply in rural areas 34!
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include transport, distance, cost and geographical or climatic conditions (National 1!
Rural Health Alliance 2006, Australian Bureau of Statistics 2010). 2!
 3!
Cooking skills 4!
Households that are able to afford sufficient amounts of food may still be at risk 5!
of food insecurity, as evidence exists to suggest that low self-rated cooking skills 6!
are positively associated with food insecurity as this may ultimately limit the 7!
types and amounts of foods able to be prepared in the home (Olson, Anderson et al. 8!
2004, Broughton, Janssen et al. 2006).  9!
 10!
Smoking and drug use 11!
Smoking and/or drug abuse has previously been investigated by two studies, both 12!
of which suggested a two-fold increase in the risk of experiencing food insecurity 13!
for households with a residential adult who smoked or took drugs (Nelson, Brown 14!
et al. 1998, Cutler-Triggs, Fryer et al. 2008, Kenney 2008). It has been suggested that 15!
smoking or drug use may contribute to food insecurity as tobacco expenditure 16!
within the household may limit the amount of money available for food 17!
acquisition. Alternatively, psychosocial differences in dietary and food acquisition 18!
behaviours may exist between smokers and non-smokers (Cutler-Triggs, Fryer et al. 19!
2008).  20!
 21!
Gender 22!
As suggested by Table 2.4, there does not appear to be a consistent association 23!
between gender and food security among the studies reviewed. A majority of 24!
studies investigating the association between food insecurity and gender 25!
suggested there were no significant differences in the prevalence of food 26!
insecurity among males compared to females (Nelson, Cunningham et al. 2001, 27!
Tingay, Tan et al. 2003, Cutler-Triggs, Fryer et al. 2008). Interestingly, the only two 28!
studies to identify a significant association were Australian studies, and 29!
suggested that males were 15 to 23% less likely to experience food insecurity 30!
compared to females. Higher rates of food insecurity among women are 31!
plausible, resulting from lower earning capacity and a higher proportion of 32!
single-parent families headed by women (Radimer, Allsopp et al. 1997, Foley, 33!
Ward et al. 2009).  The difference between findings in Australia and those 34!
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internationally may be explained by differences in social structures and 1!
supports among countries. Furthermore, the Australian studies utilised less 2!
comprehensive measures of food insecurity compared to studies undertaken 3!
internationally. 4!
 5!
2.4.2 HOUSEHOLD-LEVEL DETERMINANTS OF FOOD INSECURITY 6!
 7!
Table 2.6 outlines the strengths of the associations between household-level 8!
factors and food insecurity. The difference in the proportions between food secure 9!
and food insecure groups for those studies that did not investigate the strength of 10!
association between these factors and food insecurity are summarised in Table 11!
2.5.    12!
 13!
Household income and poverty 14!
The findings of multiple studies suggest that indicators of poverty, including low 15!
household income and reliance on social welfare, are associated with a greater risk 16!
of experiencing food insecurity. In the US, Canada, the United Kingdom (UK) 17!
and Finland, low-income households are up to fifteen times more likely to 18!
experience food insecurity (McIntyre, Connor et al. 2000, Ribar and Hamrick 2003, 19!
Stuff, Horton et al. 2004, Bartfeld and Dunifon 2006, Cutler-Triggs, Fryer et al. 2008). 20!
In Canada, households that rely on social welfare for income (rather than wages) 21!
may be nearly twice as likely to experience food insecurity (McIntyre, Connor et al. 22!
2000, Vozoris and Tarasuk 2003, Willows, Veugelers et al. 2008). Poverty is likely to 23!
contribute to food insecurity through the insufficient availability of financial 24!
resources with which to obtain food, however, despite the apparent association 25!
between poverty and food insecurity, they also remain distinctly separate 26!
phenomena as many households living in poverty do not experience food 27!
insecurity (Gorton, Bullen et al. 2009). 28!
 29!
Housing tenure 30!
Housing tenure, specifically renting as opposed to buying or owning a home, is 31!
associated with up to a 15-fold increase in the risk of experiencing food insecurity 32!
(Vozoris and Tarasuk 2003, Olson, Anderson et al. 2004, Bartfeld and Dunifon 2006, De 33!
Marco and Thornburn 2008, Willows, Veugelers et al. 2008). 34!
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 1!
Presence of children or living in single-parent household 2!
Households with children may also be more likely to experience food insecurity 3!
compared to households without children (Furness, Simon et al. 2004, Stuff, Horton et 4!
al. 2004, Nolan, Rikard-Bell et al. 2006, Weigel, Armijos et al. 2007, Willows, Veugelers 5!
et al. 2008). In particular, single-parent households may be at the highest risk 6!
among this particular sub-group (Alaimo, Briefel et al. 1998, McIntyre, Connor et al. 7!
2000, Vozoris and Tarasuk 2003, Bartfeld and Dunifon 2006). Furthermore, a female-8!
headed single-parent household is significantly more likely to become food 9!
insufficient, as identified from longitudinal data among a representative sample of 10!
US adults (Ribar and Hamrick 2003). This phenomena may occur as households 11!
with children may have a smaller proportion of money to spend on food, as the 12!
combined household income is distributed between a greater number of people 13!
(however children are unable to contribute to household income) when compared 14!
to households without children. 15!
 16!
Inadequate kitchen facilities 17!
Households with inadequately equipped kitchens are three times more likely to 18!
experience food insecurity as inadequate facilities may limit the type and amount 19!
of food able to be prepared (Broughton, Janssen et al. 2006). 20!
 21!
A summary of the direction of associations between household and individual 22!
level factors and food insecurity is provided in Table 2.7. 23!
 24!
2.5 CONSEQUENCES OF FOOD INSECURITY 25!
 26!
Food insecurity has significant consequences for individuals and communities, 27!
and these outcomes vary depending on the type and severity of food insecurity 28!
experienced. Food insecure households can put into place a variety of different 29!
coping mechanisms. During the early stages of food insecurity (low food security 30!
status), common coping strategies include decreasing food variety and increasing 31!
consumption of energy-dense convenience foods. As the severity of food 32!
insecurity increases, households may begin to decrease the amount of food eaten 33!
resulting in smaller portion sizes and skipping meals (Bickel, Nord et al. 2000, 34!
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Nolan, Rikard-Bell et al. 2006). A review of the literature suggests that food 1!
insecurity is associated with lower consumption of fruits and vegetables and 2!
inadequate nutrient intakes e.g. (Dixon, Winkleby et al. 2001, Bhattacharya, Currie et 3!
al. 2004, Kirkpatrick and Tarasuk 2008) Furthermore, food insecurity is 4!
paradoxically associated with overweight and obesity e.g. (Wilde and Peterman 5!
2006, Olson and Strawderman 2008, Seligman, Laraia et al. 2010) as well as chronic 6!
conditions such as heart disease and diabetes, and depression among women e.g. 7!
(Siefert, Heflin et al. 2004, Heflin, Siefert et al. 2005, Seligman, Bindman et al. 2007, 8!
Seligman, Laraia et al. 2010). Cardiovascular disease is the second-highest 9!
contributor to burden of disease on the healthcare system, accounting for a total of 10!
18%. Diabetes and depression account for 5% and 10% of the total burden of 11!
disease, respectively (Australian Bureau of Statistics 2010). Combined, these 12!
conditions alone exert a cost of over six billion dollars on the Australian 13!
healthcare system, resulting in a significant public health issue (Australian Bureau 14!
of Statistics 2010). Among children, food insecurity may also be associated with 15!
behavioural and psychosocial problems and decreased academic performance. 16!
These outcomes may have significant, negative consequences later in life e.g. 17!
(Jyoti, Frongillo et al. 2005, Melchior, Caspi et al. 2009, Belsky, Moffitt et al. 2010, 18!
Howard 2010).  19!
 20!
2.5.1 CONSEQUENCES OF FOOD INSECURITY AMONG ADULTS 21!
 22!
2.5.1.1 Dietary outcomes 23!
Previous studies have investigated the dietary consequences of food insecurity 24!
through three indicators; the USDA Healthy Eating Index (HEI), core food 25!
intakes, or macronutrient and micronutrient intakes. 26!
 27!
The USDA’s HEI is a summary measure of diet quality. The HEI is determined 28!
by summing up scores for ten individual aspects of the diet (breads and cereals, 29!
dairy, fruit, vegetables and meat, total fat consumption as a percentage of energy 30!
intake, saturated fat consumption as a percentage of energy intake, total 31!
cholesterol and sodium intake and finally, variety of the diet). Each dietary 32!
aspect has a total score of ten. The overall HEI score ranges from zero to one 33!
hundred, with higher scores indicative of a better quality diet (Bhattacharya, Currie 34!
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et al. 2004). The only study to investigate HEI and food security suggests that 1!
severe food insecurity is negatively associated with diet quality among adults 2!
(Bhattacharya, Currie et al. 2004). Evidence from the 34,000 respondents to the 3!
National Health and Nutrition Examination Survey (NHANES) suggested that 4!
being ‘food insecure with severe hunger’ was negatively associated with HEI 5!
among adults eighteen to sixty-five years of age (P = 0.01). There were no 6!
significant associations between HEI and ‘food insecurity without hunger’ or 7!
‘food insecurity with moderate hunger’ or among adults aged over sixty-five years 8!
(Bhattacharya, Currie et al. 2004). These findings may have occured as a result of 9!
the degree to which coping mechanisms are put into place to address severe 10!
food insecurity. As the severity of food insecurity increases, coping mechanisms 11!
to address the situation are also likely to become more severe. It may be possible 12!
that minor strategies do not affect HEI, as not all aspects of the diet are affected 13!
or are only affected mildly, however more severe strategies may affect the overall 14!
HEI score by affecting each aspect of the diet to a greater extent. 15!
 16!
Associations between food insecurity, and core food and macronutrient intakes, 17!
vitamin intakes and mineral intakes are summarised in Tables 2.8, 2.9 and 2.10 18!
respectively. Combined findings suggest that food insecure individuals may be 19!
50 to 60% less likely to consume adequate servings of fruits and vegetables 20!
among disadvantaged samples of women (Kendall, Olson et al. 1996, Tarasuk 21!
2001, Gucciardi, Vogt et al. 2009) and adults in the UK (Tingay, Tan et al. 2003). One 22!
study further investigated this phenomenon by stratifying by age, and found that 23!
among 35,107 Canadian adults, food insecurity was associated with lower intakes 24!
of fruit and vegetables among women aged 19 to 50 years and among men aged 25!
19 to 30 years (Kirkpatrick and Tarasuk 2008). Low energy-dense foods, 26!
particularly fruit and vegetables, are perceived as more expensive than alternative 27!
food groups. For this reason, food insecure households may avoid purchasing 28!
these types of food, explaining this inverse association (Scheier 2005). Only two 29!
studies have investigated the association between food insecurity and intake of 30!
take-away and confectionary foods with conflicting results. Among 431 adults 31!
accessing health care services in the United Kingdom, food insecurity was not 32!
associated with take-away consumption (Tingay, Tan et al. 2003), however findings 33!
among a population-based sample of 10,000 Australian adults found that 34!
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higher proportions of food insecure households (4 to 5%) consumed take-1!
away compared to their food secure counterparts (Radimer, Allsopp et al. 1997). 2!
It has been hypothesised that due to the perceived ‘better value for money’ of 3!
these high energy food options, food insecure households may increase 4!
consumption of these items while correspondingly decreasing intakes of fruits and 5!
vegetables (Scheier 2005, Tanumihardo, Anderson et al. 2007). It is possible than an 6!
association was not seen in the former study due to a small sample size (N = 431) 7!
or the fact that study recruited women accessing GP services in South East 8!
London. By targeting women only and those who were accessing these services, it 9!
is possible that this group may have been more health conscious with better 10!
dietary habits compared to the general population (Tingay, Tan et al. 2003). It 11!
should be noted that the Australian study did not adjust for potential confounding 12!
factors that may influence take-away intakes.  13!
 14!
Only two studies investigated associations between food insecurity and meat 15!
intakes. Among 153 women receiving food assistance in Canada, food those 16!
from food insecure households experiencing hunger reported a difference of 17!
up to one serve per day less of meat compared to those experiencing food 18!
insecurity with no hunger (Tarasuk 2001). In a study of 193 US women with 19!
children aged 16 years or less, no association with food insecurity was 20!
identified (Kendall, Olson et al. 1996). Dicrepancies in findings between these 21!
studies may be attributed to differences in dietary patterns between the two 22!
countries, or differences in sample selection (a food insecure sample accessing 23!
emergency food relief compared to a population-based sample). Although 24!
these two studies utilised different tools to measure food insecurity (the 25!
Radimer-Cornell Scale for the former and the USDA FSSM for the latter), 26!
both tools are comprehensive measures that are not likely to elicit different 27!
results for the prevalence of food insecurity or it’s association with dietary 28!
intakes. Of note between these studies investigating the associations between 29!
food insecurity and meat intakes, differentiation between lean meats 30!
compared to those that are higher in fat (such as sausages, cured meats etc) 31!
was not made.  32!
 33!
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Finally, no significant associations were identified between food insecurity 1!
and grain and dairy intakes (Kendall, Olson et al. 1996, Tarasuk 2001, Tingay, Tan 2!
et al. 2003, Mello, Gans et al. 2010).  3!
 4!
As a result of deviating from the recommended servings of fruits and vegetables, 5!
individuals in food-insecure households may also be at risk of altered nutrient 6!
intakes. Interestingly, despite few studies showing an inverse association between 7!
food insecurity and intakes of meat/ animal protein or dairy, food insecure 8!
households may be up to four-times more likely to consume inadequate amounts 9!
of protein (Rose and Oliveira 1997, Rose 1999, Lee and Frongillo 2001, Sharkey 2003, 10!
Zizza, Duffy et al. 2008, Tarasuk and Vogt 2009). Previous investigations into the 11!
association between food insecurity and micronutrient and vitamin intakes have 12!
yielded inconsistent results, however, replication of findings among studies may 13!
suggest that food insecurity is associated with lower intakes of Vitamin A, 14!
Vitamin B6, magnesium, thiamin and zinc (Rose 1999, Tarasuk and Beaton 1999, Lee 15!
and Frongillo 2001, Sharkey 2003, Champagne, Casey et al. 2007, Kirkpatrick and 16!
Tarasuk 2008). Comparisons between studies are difficult, due to the differences in 17!
measurement of food insecurity (single-item measures compared to the use of 18!
multi-item measures) and data collection methods to ascertain nutrient intakes 19!
(24-hour recall compared to food frequency questionnaire).  However, an 20!
association is plausible. Reduced consumption of nutrient dense core-foods may 21!
result in insufficient nutrient intakes, explaining the inverse association seen 22!
between food insecurity and the aforementioned micronutrients (Kendall, Olson et 23!
al. 1996, Tarasuk 2001, Tingay, Tan et al. 2003, Kirkpatrick and Tarasuk 2008). 24!
 25!
Adequate nutrition is a vital component for good physical, psychological and 26!
emotional health. Consequently, the deviation from dietary recommendations and 27!
corresponding inadequate nutrient intakes that arise as a result of food insecurity 28!
may be implicated in the aetiology of chronic disease and illness. It is well 29!
documented that insufficient or unhealthy dietary intakes contribute to the 30!
development of chronic diseases such as cardiovascular disease, hypertension and 31!
diabetes (National Health and Medical Research Council 2003). Further studies are 32!
required, both nationally and internationally, using similar methodology for the 33!
measurement of food insecurity and nutrient intakes, in order to compare and 34!
!Chapter!2:!Literature!Review! 30!
contrast findings and determine whether a true association between food 1!
insecurity and intakes of core-foods and nutrients exists. 2!
 3!
2.5.1.2 Weight status outcomes 4!
 5!
Table 2.11 provides a summary of the findings of studies investigating the 6!
association between food insecurity and weight status. Overall, combined findings 7!
suggest that adults (particularly women) from food insecure households may be 8!
up to two-and-a-half times more likely to be obese compared to their food secure 9!
counterparts e.g. (Adams, Grummer-Strawn et al. 2003, Wilde and Peterman 2006, 10!
Olson and Strawderman 2008, Seligman, Laraia et al. 2010). Furthermore, Adams et. 11!
al (2002) suggest that there may be a linear trend, with risk of being overweight or 12!
obese increasing as the severity of food insecurity increases (Adams, Grummer-13!
Strawn et al. 2003). The few studies that did not support this association may have 14!
been limited due to a small sample size (Weigel, Armijos et al. 2007), insufficient 15!
adjustment for potential confounders (Holben and Pheley 2006) or failure to stratify 16!
by gender (Sarlio-Lahteenkorva and Lahelma 2001). Retrospective data collected by 17!
Wilde and Peterman (2006) supported these findings, suggesting that among 18!
women, marginal food security was associated with a 56% to 68% increase in the 19!
likelihood of gaining more than 2.27kg and 4.54kg respectively and food 20!
insecurity without hunger was associated with a 43% increase in the risk of 21!
gaining 2.27kg over a one year period. This association was not seen among men 22!
(Wilde and Peterman 2006).  23!
 24!
A majority of studies investigating the associations between food insecurity and 25!
weight status have been of cross-sectional design, as such, these studies have been 26!
unable to determine the direction of an association. A  cohort study investigating 27!
weight outcomes among a group of 622 (initially) pregnant women found that 28!
initial food insecurity was not associated with BMI at a two-year follow up, 29!
however being obese at baseline significantly increased the risk of a woman 30!
becoming food insecure over the two-year period (OR 2.56, 95% CI 1.14 – 5.78) 31!
(Olson and Strawderman 2008). Supporting these findings, in part, was another 32!
cohort study undertaken by Whitaker and Sarin (2007) that found food insecurity 33!
was not associated with significantly different weight gain among 1707 women 34!
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with preschool-age children. Unfortunately this study did not investigate the 1!
reverse association (Whitaker and Sarin 2007). Finally, among 810 (initially) 2!
pregnant women living in poverty, food insecurity was found to be a determinant 3!
of severe obesity (OR 2.97, 95% CI 1.44 – 6.14), however was not associated 4!
with overweight or obesity (Laraia, Seiga-Riz et al. 2010). 5!
 6!
Food insecurity may result in obesity through the aforementioned dietary changes 7!
that may occur. Those from food insecure households are less likely to consume 8!
low-fat nutrient dense options, such as fruit and vegetables, and more likely to 9!
increase their intakes of energy-dense snack food and take-away options which 10!
may result in the development of overweight or obesity (Scheier 2005, 11!
Tanumihardo, Anderson et al. 2007). It is also possible that the cyclical pattern of 12!
fasting and binging that often accompanies food insecurity may lead to metabolic 13!
changes and the development of obesity (Scheier 2005, Tanumihardo, Anderson et al. 14!
2007). However evidence from the methodologically stronger cohort study by 15!
Olson and Strawdermann (2008) suggests that reverse causality may exist, 16!
whereby obesity is a precursor for food insecurity. It is possible that the stigma 17!
associated with being overweight or obese may lead to discrimination and reduced 18!
opportunity for participation in the workforce. This in turn may lead to lower 19!
income or material disadvantaged and the development of food insecurity (Olson 20!
and Strawderman 2008). 21!
 22!
The relationship between food insecurity and obesity is seen more among women. 23!
Studies have shown that women are likely to sacrifice their own dietary intakes in 24!
order to protect their children (McIntyre, Glanville et al. 2003, Glanville and McIntyre 25!
2006, Dinour, Bergen et al. 2007). Furthermore, this association may be more 26!
evident among women due to the differences in food attitudes and beliefs that 27!
men and women may develop early during life (Scheier 2005). 28!
 29!
Overweight and obesity are conducive to the development of chronic disease, 30!
including cardiovascular disease and diabetes, these conditions are some of the 31!
leading causes of death within industrialised countries (Murray and Lopez 1997).  In 32!
2009, cardiovascular disease accounted for the largest financial burden on the 33!
health care system compared to other chronic diseases ($5,942 million). This 34!
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burden increased to nearly six-billion dollars with the inclusion of diabetes 1!
(Australian Bureau of Statistics 2010). As such, the potential association between 2!
food insecurity and overweight or obesity warrants further investigation. 3!
Identifying an association between these factors may allow for early intervention 4!
to prevent food insecurity and the onset of obesity, consequently allowing for a 5!
reduction in this considerable burden on the healthcare system. 6!
 7!
2.5.1.3 Chronic disease and health outcomes 8!
 9!
Few studies have investigated the association between food security and chronic 10!
disease. Of those that exist, all have been undertaken in the US and Canada, no 11!
studies have investigated the association between food insecurity and chronic 12!
disease among the Australian population. 13!
 14!
Table 2.12 summarises the strength of association between food insecurity and 15!
depression, anxiety or mood disorders, risk of diabetes, high blood pressure or 16!
dyslipidaemia and poor self-reported general health. Consistent findings 17!
suggest that food insecurity is associated with up to a six-fold increase in the risk 18!
of depression e.g. (Vozoris and Tarasuk 2003, Siefert, Heflin et al. 2004, Heflin, Siefert 19!
et al. 2005, Beydoun and Wang 2009). Depression may occur as a result of 20!
nutritional deprivation, anxiety and stress that accompany not being able to obtain 21!
sufficient amounts of food or other poor health outcomes that accompany food 22!
insecurity (Vozoris and Tarasuk 2003, Siefert, Heflin et al. 2004, Heflin, Siefert et al. 23!
2005, Laraia, Siega-Riz et al. 2006). A methodologically stronger cohort study 24!
confirmed that food insecurity is positively associated with the development of 25!
depression. This study also acknowledged that reverse causality may also exist, 26!
whereby depression may interfere with an individual’s work capability, resulting 27!
in reduced capacity for workforce participation, lower income and the 28!
development of food insecurity (Heflin, Siefert et al. 2005). This hypothesis was 29!
confirmed by two consequent cohort studies among 413 low-income US women 30!
(Huddleston-Casas, Charnigo et al. 2008) and 1116 British families (Melchior, Caspi 31!
et al. 2009). 32!
 33!
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Food insecurity also appears to be associated with up to a two-fold increase in the 1!
risk of developing diabetes (Vozoris and Tarasuk 2003, Holben and Pheley 2006, 2!
Seligman, Bindman et al. 2007, Seligman, Laraia et al. 2010). Food insecurity was 3!
associated with higher blood glucose levels among 5094 adults living in poverty 4!
(Seligman, Laraia et al. 2010), 4423 adults over 20 years of age (Seligman, Bindman 5!
et al. 2007) and 81,804 Canadian adults (Vozoris and Tarasuk 2003). However, in 6!
one study among 808 individuals living in poverty, high HbA1c levels were only 7!
seen among women (tdf = -2.0, P = 0.045) (Holben and Pheley 2006). The latter 8!
study did not adjust for potential confounding factors. Among adults diagnosed 9!
with diabetes, food insecurity is associated with poor glycaemic control and 10!
diabetes self-management (Seligman, Davis et al. 2010). The only study that did not 11!
show an association between food insecurity and diabetes was limited by a small 12!
sample size (N=100) and sampled only migrant Mexican farm workers; cultural 13!
differences in eating patterns and food preferences may further explain the lack of 14!
an association in this study (Weigel, Armijos et al. 2007). The positive association 15!
between food insecurity and diabetes may occur as a result of changes to dietary 16!
intakes, specifically increased consumption of energy- dense foods or decreased 17!
consumption of nutrient-dense foods (Ford and Mokdad 2001, Gross, Li et al. 2004, 18!
Montonen, Jarvinen et al. 2005), obesity resulting from food insecurity (Leong and 19!
Wilding 1999, Lazar 2005, Scheier 2005) or may arise due to the cyclic nature of 20!
food insecurity; the pattern of under-consumption followed by binge eating has 21!
been associated with the development of diabetes (Duska, Andel et al. 2005, 22!
Seligman, Bindman et al. 2007). 23!
 24!
Results pertaining to an association with hypertension and dyslipidaemia are 25!
inconsistent. Findings among a population-based sample suggest that food 26!
insecurity is associated with a 60% increase in the risk of hypertension (Vozoris 27!
and Tarasuk 2003). Among another population-based sample, Tayie and Zizza 28!
(2009) investigated the associations between varying levels of severity food 29!
insecurity and serum levels of triglycerides (TRG), total cholesterol, high-density 30!
lipoprotein cholesterol (HDL-C) and low-density lipoprotein cholesterol (LDL-C) 31!
among 5549 men and women participating in NHANES. Results suggested that 32!
‘marginal food insecurity’ may be associated with higher LDL-C (OR 1.85 95% 33!
CI 1.06 – 3.23) and TRG:HDL-C ratio (OR 1.98, 95% CI 1.08 – 4.78), and that 34!
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‘food insecurity without hunger’ may be associated with higher TRGs among 1!
women. There were no significant findings among men (Tayie and Zizza 2009). 2!
Food insufficiency was also found to be positively associated with heart disease 3!
(Vozoris and Tarasuk 2003) and food insecurity was associated with a two-fold 4!
increase in the risk of experiencing adverse symptoms after a stroke (Gucciardi, 5!
Vogt et al. 2009). However, studies investigating these outcomes specifically 6!
among disadvantaged samples including low-income households (Holben and 7!
Pheley 2006, Seligman, Laraia et al. 2010) and migrant farm workers (Weigel, Armijos 8!
et al. 2007) did not find associations between food insecurity, hypertension or 9!
dyslipidaemia. It is possible that a clustering of risk factors among lower-10!
socioeconomic groups contribute to similar rates of hypertension and 11!
dyslipidaemia between food secure and food insecure households in 12!
disadvantaged sub-groups.  13!
 14!
A majority of studies also identified that food insecurity is associated with up to 15!
seven times increased risk of experiencing poorer self-rated general health e.g. 16!
(Vozoris and Tarasuk 2003, Laraia, Siega-Riz et al. 2004, Siefert, Heflin et al. 2004, 17!
Kaiser, Baumrind et al. 2007, Gucciardi, Vogt et al. 2009). Studies that did not 18!
investigate the strength of association have supported these findings; results 19!
suggest that a higher proportion of individuals from food insecure households (13 20!
– 15% higher) self-reported fair or poor general health compared to their food 21!
secure counterparts (P < 0.05) (Klesges, Pahor et al. 2001, Whitaker, Phillips et al. 22!
2006, Walker, Holben et al. 2007). Among 1006 US adults, food insecurity was 23!
associated with a 14 to 17 point lower score on the general health domain of the 24!
Short Form (SF 36) (P < 0.01) (Pheley, Holben et al. 2002). The associations 25!
between food insecurity and chronic conditions such as depression, diabetes and 26!
potentially cardiovascular risk factors, may explain this link between food 27!
insecurity and poorer self-reported general health. Furthermore, the inadequate 28!
food and nutrient intakes that arise from poor dietary choices may increase or 29!
exacerbate disease occurrence and increase disability. Also, the stress and anxiety 30!
that may accompany food insecurity could lead to high blood pressure and 31!
hormonal imbalances which may lead to weight gain, obesity and insulin 32!
sensitivity and poorer self-rated general health (Stuff, Horton et al. 2004). The 33!
cross-sectional nature of many of these studies did not allow for the assessment of 34!
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temporality. Consequently, it is unknown as to whether poor health status is a 1!
consequence of food insecurity, or whether it is a determinant. Poor health status 2!
may also limit capacity for participation in the workforce, leading to lower income 3!
and consequently the development of food insecurity (Heflin, Siefert et al. 2005, 4!
Huddleston-Casas, Charnigo et al. 2008, Olson and Strawderman 2008).  5!
 6!
Finally, one study has suggested that among 1049 adults living in poverty, 7!
food insecurity is associated with poorer dental outcomes, including 8!
requiring dentures, toothaches and poor self-rated oral health. Poor oral 9!
health may occur as a result of the altered food intakes associated with food 10!
insecurity (Muirhead, Quinonez et al. 2009) or due to the postponement of 11!
medical care (Kushel, Gupta et al. 2005).  12!
 13!
As discussed previously, these potential health outcomes of food insecurity 14!
may place significant burden on the healthcare system. Further investigation 15!
into the potential associations between food insecurity and these chronic 16!
diseases may aid in tailoring effective policy and intervention to prevent food 17!
insecurity and the development of chronic disease in an effort to relieve some 18!
of this burden. 19!
 20!
2.5.1.3 Social outcomes 21!
 22!
Few studies have investigated the social factors potentially associated with 23!
food insecurity. Food insecurity may be associated with up to a 60% increase in 24!
having low social capital, a measure of the perceived social trust and community 25!
reciprocity, as found among women accessing food assistance programs (Walker, 26!
Holben et al. 2007) and households living in poverty (Martin, Rogers et al. 2004). 27!
The results of these studies suggested that as food insecurity increases, social 28!
capital decreases which (in turn) exacerbates the condition of food insecurity. 29!
However, the cross-sectional nature of these studies does not allow for the 30!
assessment of temporality and low social capital may be a determinant, rather than 31!
an outcome of food insecurity. Food insecure individuals are less likely to engage 32!
with the surrounding community as a result of decreased social capital which in 33!
!Chapter!2:!Literature!Review! 36!
turn may lead to increased social exclusion followed the development of or 1!
increase in the severity of food insecurity (Walker, Holben et al. 2007).  2!
 3!
2.5.1.4 Summary of the consequences of food insecurity among adults 4!
 5!
A review of the literature pertaining to the potential outcomes of food insecurity 6!
among adults suggests that food insecurity may be associated with: 7!
• Lower intakes of fruits and vegetables 8!
• Lower intakes of Vitamin A, Vitamin B6, magnesium and zinc 9!
• Obesity among women (however methodologically stronger studies 10!
suggest that obesity may be a determinant of food insecurity rather than a 11!
consequence) 12!
• Diabetes 13!
• Dyslipidaemia 14!
 15!
These associations are conceptualised in Figure 2.1. 16!
Figure 2.1: Conceptual diagram summarising main outcomes of food insecurity among 17!
adults as identified in the literature 18!
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The potential health repercussions of food insecurity are concerning due to the 1!
current high burden on the healthcare system. In addressing food insecurity it may 2!
be possible to relieve some of this burden. 3!
 4!
 5!
2.5.2 POTENTIAL CONSEQUENCES OF FOOD INSECURITY AMONG 6!
CHILDREN 7!
 8!
There are very few studies investigating the potential consequences of food 9!
insecurity among children. Potential outcomes of food insecurity and/or child 10!
hunger have been identified as poorer self-reported general health (McIntyre, 11!
Connor et al. 2000, Alaimo, Olson et al. 2001, Cook, Frank et al. 2006), iron deficiency 12!
anaemia (Skalicky, Meyers et al. 2006, Eicher-Miller, Mason et al. 2009, Park, Kersey et 13!
al. 2009) and behavioural and emotional symptoms (Melchior, Caspi et al. 2009, 14!
Belsky, Moffitt et al. 2010, Howard 2010, Slopen, Fitzmaurice et al. 2010). 15!
 16!
2.5.2.1 Dietary outcomes 17!
Food insecurity may result in a decrease in the variety and amount of food 18!
available for consumption in a household. Bhattacharya et. al (2004) investigated 19!
the diet quality of children aged 2 – 17 years using the USDA Healthy Eating 20!
Index (HEI) as a measure of diet quality. The findings suggested that food 21!
insecurity was not associated with diet quality among children aged 2 – 10 years, 22!
however a significant association was found among 11 – 17 year olds. 23!
Adolescents from households experiencing food insecurity with hunger exhibited 24!
a mean three-point reduction in HEI score compared to those from food secure 25!
households (P < 0.05). When the results were stratified by ethnicity, they found 26!
that HEI score among ‘Caucasian’ children was significantly lower for those from 27!
food insecure households (without hunger) compared to children from food secure 28!
households. The findings of this study suggest that younger children may not be 29!
affected by household food security status to the extent that older children and 30!
adolescents are (Bhattacharya, Currie et al. 2004). This finding supports the theory 31!
by Glanville et. al (2006) who investigated the diet quality of 303 children (under 32!
the age of 14 years) of 129 low income mothers. The study found that mothers 33!
from food insecure homes had lower HEI scores than their children; 35% of 34!
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mothers indicated a poor quality diet compared to 14% of older children and 3% 1!
of younger children (P< 0.001). This suggests that mothers act to protect their 2!
children from poorer quality choices that may result from food insecurity and that 3!
older children may be more likely to experience or exhibit the consequences of 4!
food insecurity (Glanville and McIntyre 2006). These results may also be explained 5!
by the varying levels of severity of food insecurity. The effects of food insecurity 6!
may not be seen among children until the most severe level of food insecurity 7!
(low security among children) is reached and sustained. Before children’s food is 8!
affected, food insecurity is characterised by alterations in the types and amounts 9!
of foods among adults. Knol et. al (2004) did not find any significant associations 10!
between diet quality (as indicated by HEI score) and food security status (P = 0.11 11!
– 0.33)  among 2748 children aged three to eight years old participating in the 12!
CSFII. However, the lack of a significant association may be due to the survey 13!
using a single-item indicator for food security status, which may have resulted in 14!
lower ability to accurately classify food insecure households accordingly (Knol, 15!
Haughton et al. 2004). Finally, studies relied on parents reporting any changes 16!
to the dietary intakes of younger children, whereas adolescents reported their 17!
own food intakes. Parents may have been hesitant to report changes to food 18!
intakes, due to shame or stigma associated with being unable to feed their 19!
child. Consequently, social desirability bias may have impacted differentially 20!
on children compared to adolescents, and may in part explain the variation 21!
in findings.  22!
 23!
Table 2.13 summarises the associations between food insecurity and core food 24!
intakes among children. Studies provided conflicting results, with each  25!
identifying different food groups to be associated with food insecurity. 26!
Findings suggested that food insecurity may be associated with lower intakes 27!
of dairy (Casey, Szeto et al. 2001, Rosas, Harley et al. 2009), meat or animal 28!
protein (Matheson, Varady et al. 2002, Rosas, Harley et al. 2009) and fruit (Casey, 29!
Szeto et al. 2001, Dave, Evans et al. 2009). Differences in findings between each 30!
study may be explained by variations in sample and the different types of 31!
coping mechanisms put into place by participants and/or their parents.  32!
 33!
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A majority of the studies investigating these associations relied on the use of a 24-1!
hour recall to assess dietary intakes (Casey, Szeto et al. 2001, Matheson, Varady et al. 2!
2002, Eicher-Miller, Mason et al. 2009). The use of a single 24-hour recall may not 3!
accurately reflect usual intake (Schatzkin, Kipnis et al. 2003). Further 4!
investigation using a more reliable estimate of usual dietary intake (such as food 5!
frequency questionnaires or food diaries) may provide more accurate and reliable 6!
estimates of the association between food insecurity and dietary intakes among 7!
children. 8!
 9!
Only three studies have investigated the association between food insecurity and 10!
nutrient intakes among children. Among 1388 preschool children (aged one to 11!
five years), no associations were found with intakes of carbohydrates, protein, 12!
Vitamins A, E, C, B6, calcium, iron, phosphorus, folate, magnesium, zinc, 13!
thiamin, riboflavin or niacin (Rose and Oliveira 1997). Similarly, a consequent 14!
study among 999 preschool-aged children also found no associations between 15!
food insecurity and the same nutrients (Rose 1999). Recently, Rosas et al (2009) 16!
suggested that food insecurity is not associated with nutrient intakes among 17!
Californian pre-school aged children of Mexican descent, whilst children of the 18!
same age in Mexico experienced lower intakes of Vitamin B6 (P = 0.05). There 19!
were no significant associations between food insecurity and other nutrients 20!
among these Mexican children (Rosas, Harley et al. 2009). As explained above, 21!
children are unlikely to experience the effects of food insecurity until more severe 22!
levels are reached as parents are more likely to sacrifice their own intakes during 23!
the early stages of food insecurity (McIntyre, Glanville et al. 2003, Glanville and 24!
McIntyre 2006). This act of protection may serve to prevent inadequate intakes of 25!
core foods and nutrients among children, explaining the lack of associations seen 26!
in previous studies. 27!
 28!
2.5.2.2  Weight status outcomes 29!
 30!
The findings of studies investigating the associations between food insecurity and 31!
weight status among children are summarised in Table 2.14. Although 32!
inconsistent findings exist, a majority of studies suggest that food insecurity is not 33!
associated with child weight status e.g. (Kaiser, Melgar-Quinonez et al. 2002, 34!
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Whitaker and Orzol 2006, Gundersen, Lohman et al. 2008, Gundersen, Garasky et al. 1!
2009). Findings in the table are also supported by Bhattacharya et al (2004), who 2!
found that among a representative sample of 9502 children, food insecurity was 3!
not associated with weight status (Bhattacharya, Currie et al. 2004). It is important 4!
to note that several of these studies did not stratify by age, which has been shown 5!
to be a modifier of this association (Kaiser, Melgar-Quinonez et al. 2002, Whitaker 6!
and Orzol 2006, Martin and Ferris 2007). A methodologically stronger cohort 7!
study which followed a population-based sample of 11,460 US school children 8!
over three years suggested that becoming food insecure was associated with 9!
greater weight gain (β = 1.165 kg) and BMI gain (β = 0.430 kg/m2) among boys 10!
and that girls from persistently food insecure households experienced greater 11!
gains in weight (β = 1.041kg, P = 0.026) and BMI (β = 0.55kg/m2 P = 0.028) 12!
compared with girls from persistently food secure households after (Jyoti, 13!
Frongillo et al. 2005). 14!
 15!
However, another cohort study, including 11,479 US children over four years, 16!
contradicted these findings, suggesting that food insecurity was not associated 17!
with children’s weight status (Bhargava, Jolliffe et al. 2008). The study by Jyoti et al 18!
(2005) measured food insecurity as a dichotomous variable, whereas the latter 19!
study investigated the association between varying levels of severity of food 20!
insecurity and child weight status. The prevalence of the most severe food 21!
insecurity were low (ranging between 0% - 1.1%) (Bhargava, Jolliffe et al. 2008); it 22!
is possible that the small numbers amongst these groups may not have provided 23!
sufficient statistical power with which to investigate this phenomenon. 24!
Discrepancies in findings between these two studies may be also be due to the 25!
difference in age of study participants. The study by Jyoti et al (2005) 26!
investigated weight status among children from preschool to grade three, 27!
whereas Bhargava et al (2008) involved a sample of children from Grades 28!
one through five.   29!
 30!
The association between food insecurity and weight status among children is not 31!
well understood, due to the conflicting evidence that currently exists. Food 32!
insecurity does have the potential to be associated with overweight status due to 33!
increased consumption of fat and energy-dense foods which are perceived as 34!
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cheaper and more filling (Scheier 2005, Dinour, Bergen et al. 2007, Tanumihardo, 1!
Anderson et al. 2007).   2!
 3!
It is also plausible that food insecurity does not affect child weight status, due to 4!
the protection provided by parents in which the parents own dietary intakes are 5!
sacrificed before those of the child, which may prevent weight gain or weight loss 6!
among children (McIntyre, Glanville et al. 2002, Glanville and McIntyre 2006). The 7!
differences in outcomes for weight may vary according to gender, age, ethnicity 8!
and severity of food insecurity. In order to determine the true magnitude and 9!
direction of the effect of food insecurity on child weight status, further studies, 10!
particularly those of longitudinal design, are required in order to investigate the 11!
cyclic nature of food insecurity, the differences between persistent food insecurity 12!
and newly developed food insecurity as well as the complex relationship between 13!
other variables. 14!
 15!
2.5.2.3 Health outcomes 16!
 17!
Studies among population-based samples of children and adolescents (N ranging 18!
from 8,000 – 16,000) in the US and Canada have repeatedly shown that food 19!
insecurity is associated with up to a three-fold increase in the risk of experiencing 20!
poor general health (based on self-report or proxy parental report), 21!
independent of socioeconomic status e.g. (McIntyre, Connor et al. 2000, Alaimo, 22!
Olson et al. 2001, Cook, Frank et al. 2004, Cook, Frank et al. 2006). These findings 23!
were replicated among 19,000 infants and toddlers in low-income US households 24!
(Chilton, Black et al. 2009). This association may occur as diets less consistent with 25!
national recommendations (specifically recommendations for fruit and lean 26!
protein intakes) may compromise growth and development and immune function 27!
among children leading to poorer self or parental-reported general health (Abu-28!
Arefeh and Russel 1994, Diette, Markson et al. 2000, Alaimo, Olson et al. 2001, Alaimo, 29!
Olson et al. 2001). These findings are also supported by two studies investigating 30!
the rate of healthcare utilisation among 11,000 and 18,000 infants and toddlers 31!
aged up to 36 months accessing primary health care settings. Results suggested 32!
that children from food insecure households experienced more frequent trips to 33!
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general practitioners and hospital emergency departments (Cook, Frank et al. 2004, 1!
Cook, Frank et al. 2006).    2!
 3!
Among 11,000 US children, those from food insecure households were up to three 4!
times more likely to experience stomach aches (OR 3.00, 95% CI 1.90 – 4.81), 5!
two-and a half times more likely to experience headaches (OR 2.48, 95% CI 1.51 6!
– 4.84) and one-and-a-half times more likely to develop frequent colds (OR 1.57, 7!
95% CI 1.15 – 2.16). Children from food insecure households were at no higher 8!
risk of experiencing ear infections when compared to their food secure 9!
counterparts (OR1.13, 95% CI 0.85 – 1.54) (Alaimo, Olson et al. 2001). To date this 10!
is the only known study to investigate these particular health outcomes among 11!
children. In order to determine whether an association between food insecurity 12!
and these measures of health do exist further studies need to be undertaken. An 13!
association between food insecurity and these factors is plausible. As mentioned 14!
earlier, deviations from national dietary recommendations may compromise health 15!
and immune function, resulting in increased vulnerability to headaches, stomach 16!
aches and colds health (Abu-Arefeh and Russel 1994, Diette, Markson et al. 2000, 17!
Alaimo, Olson et al. 2001, Alaimo, Olson et al. 2001). Alternatively, headaches and 18!
stomach aches may result from the discomfort or deficits associated with skipping 19!
meals (Bellisle, Blundell et al. 1998, Benton 2008, Belsky, Moffitt et al. 2010). 20!
 21!
Food insecurity may also be associated with iron-deficiency anaemia among 22!
children and adolescents. Among studies comprising population-based samples 23!
of 11,000 children and adolescents (up to 16 years of age) (Eicher-Miller, Mason et 24!
al. 2009) and  infants and children from 600 – 2000 low income households 25!
(Skalicky, Meyers et al. 2006, Park, Kersey et al. 2009), food insecurity was associated 26!
with a two-fold increase in risk of iron-deficiency anaemia. Food insecurity was 27!
not found to be associated with risk of other types of anaemia (Skalicky, Meyers et 28!
al. 2006). 29!
 30!
A limited number of studies have investigated the potential health outcomes of 31!
food insecurity among children. In order to determine the true health burden of 32!
food insecurity among children, further trials comprising both population-based 33!
and disadvantaged samples are required. 34!
!Chapter!2:!Literature!Review! 43!
2.5.2.4 Academic and cognitive outcomes 1!
 2!
Few studies have investigated the potential academic and cognitive outcomes of 3!
food insecurity for children. Among 1116 households with twins in England, food 4!
insecurity was significantly associated with lower child IQ (Belsky, Moffitt et al. 5!
2010). These findings are supported by US studies. Among 5349 children aged 6 – 6!
11 years and 2036 adolescents aged 12 – 16 years, children from food insecure 7!
homes displayed scores on the Wechsler Intelligence Scale for children and the 8!
Wide Range Achievement Test scored 1.3 to 2.5 points lower than children from 9!
food secure households (P < 0.05) compared to children from food secure 10!
households (Alaimo, Olson et al. 2001). Furthermore, food insecurity was associated 11!
with poorer arithmetic scores among children (Alaimo, Olson et al. 2001, Winicki and 12!
Jemison 2003). A methodologically stronger cohort study among 11,000 13!
children over three years also supported this association between food insecurity 14!
and poorer arithmetic scores (Jyoti, Frongillo et al. 2005). One other cross-sectional 15!
study did not find an association between food insecurity and arithmetic scores, 16!
however this was undertaken among a smaller sample (N=228) of children of low-17!
income or homeless mothers. The previously mentioned cohort study by Jyoti et 18!
al (2005) also found that food insecurity was associated with a 3.2 point smaller 19!
increase in reading scores among children (Jyoti, Frongillo et al. 2005). No 20!
association was found between reading scores and food insecurity between the 21!
previous cross-sectional studies by Weinreb et. al (2002) or Alaimo et. al (2001), 22!
however the discrepancy in findings may be explained by smaller sample sizes or 23!
the use of weaker study designs.  One hypothesis for the association between food 24!
insecurity and arithmetic and reading scores may be the deficits in attention and 25!
concentration that may arise through insufficient access to food or intakes of 26!
nutritionally adequate food options (Bellisle, Blundell et al. 1998, Matheson, Varady 27!
et al. 2002, Bhattacharya, Currie et al. 2004, Fanjiang and Kleinman 2007, Benton 2008, 28!
Belsky, Moffitt et al. 2010). 29!
 30!
Food insecurity may also be inversely associated with approaches to learning (the 31!
ability to exhibit skills such as attentiveness, task persistence, eagerness to learn, 32!
learning independence, flexibility and organisation) as shown by a cohort study 33!
undertaken among 4710 US children over four years. To date this has been the 34!
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only study to investigate children’s approaches to learning. The accuracy of these 1!
findings need to be confirmed through similar studies among different cohorts and 2!
countries (Howard 2010).  3!
 4!
Children and adolescents (6 – 16 years) from food insecure households may be up 5!
to 44% more likely to have to repeat a grade during primary school (Alaimo, Olson 6!
et al. 2001). This finding was not replicated among a smaller sample (N = 328) of 7!
children aged 6 – 12 years (Kleinman, Murphy et al. 1998). Insufficient statistical 8!
power in the latter study may explain why no association was found. An 9!
association between food insecurity and having to repeat a grade is plausible as 10!
the cognitive outcomes that may occur as a result of food insecurity may lead to a 11!
child having to repeat a year of school.   12!
 13!
2.5.2.5 Behavioural and social outcomes 14!
 15!
Combined evidence suggests that food insecurity is associated with emotional 16!
symptoms among children. Studies have consistently found that food insecurity is 17!
associated with a two-fold increase in a child experiencing depressive symptoms, 18!
anxiety or withdrawal (Kleinman, Murphy et al. 1998, Weinreb, Wehler et al. 2002, 19!
Whitaker, Phillips et al. 2006, Belsky, Moffitt et al. 2010, Slopen, Fitzmaurice et al. 20!
2010).  21!
 22!
The evidence pertaining to behavioural factors is inconsistent. Among 328 23!
children aged 6 – 12 years participating in the C-CHIP project, child hunger was 24!
associated with behavioural problems including stealing, fighting and defiant 25!
behaviour. Among this sample there was no apparent association between food 26!
insecurity and aggression, attention problems, hyperactivity or non-compliant 27!
behaviour (measured using the Paediatric Symptoms Checklist) (Kleinman, Murphy 28!
et al. 1998). These findings were replicated among a sample of 2870 three-year old 29!
children, in which food insecurity was associated with a 90% increase in the risk 30!
of aggression or hyperactivity and a two-fold increase in displaying any kind of 31!
behavioural problem as measured by proxy-parental report using the validated 32!
Child Behaviour Checklist (CBCL) (Whitaker, Phillips et al. 2006). Furthermore, a 33!
methodologically stronger cohort study among 2810 children aged 4 – 16 years 34!
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supported that both new (OR 1.78, 95% CI 1.07 – 2.94) and persistent (OR 2.01, 1!
95% CI 1.21 – 3.35) food insecurity were associated with aggression, 2!
hyperactivity and non-compliant behaviour (measured using the CBCL) (Slopen, 3!
Fitzmaurice et al. 2010).  4!
 5!
Among 1116 British families with same-sex five year old twins followed over 6!
seven years, two cohort studies produced conflicting results. Utilising the same 7!
sample one study identified that food insecurity was associated with emotional 8!
symptoms among children, but not behavioural problems (Belsky, Moffitt et al. 9!
2010) whilst another identified food insecurity to be associated with behavioural 10!
problems (Melchior, Caspi et al. 2009). Behavioural problems were measured 11!
through scales administered to teachers and a conduct problem questionnaire 12!
completed by the children. Differences in findings may be attributed to 13!
different modeling during statisticsl analyses, and consequently adjustment 14!
for different confounders by each study. In particular the former study adjusted 15!
for more confounders, including maternal personality characteristics likely to 16!
affect children’s emotions and behaviour (Belsky, Moffitt et al. 2010). 17!
 18!
Associations between food insecurity and both emotional and behavioural 19!
outcomes are plausible. Hypothetically, the discomfort and humiliation of not 20!
being able to access sufficient amounts of food or due deficits in attention and 21!
self-regulation associated with skipping meals may result in the occurrence of 22!
adverse behavioural and emotional consequences for a child (Bellisle, Blundell et al. 23!
1998, Connell, Lofton et al. 2005, Benton 2008, Belsky, Moffitt et al. 2010). 24!
 25!
A previous cross-sectional study has also identified that food insecurity is 26!
associated with an 80% increase in children or adolescents having to see a 27!
psychologist or psychiatrist (OR 1.44 – 1.82, P < 0.05) and up to a two-fold 28!
increase in the risk of adolescents being suspended from school and difficulty 29!
getting along with other children (OR = 1.74, P = 0.03) (Alaimo, Olson et al. 2001). 30!
These associations may be attributed to the emotional and behavioural outcomes 31!
that occur as a result of food insecurity. Whilst emotional symptoms, such as 32!
depression and anxiety, may increase the need for a child to seek counselling, 33!
poor behaviour may result in an increased risk of suspension among children.  34!
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Despite an inconsistency in findings pertaining to behavioural outcomes, overall, 1!
combined findings suggest that food insecurity is associated with adverse 2!
psychosocial and/or behavioural outcomes among children. Of particular concern 3!
is the fact that previous cohort studies have identified that social and behavioural 4!
problems during childhood may increase the risk of experiencing poor 5!
psychosocial outcomes, including substance abuse, poor mental health, antisocial 6!
behaviour (Klinteberg, Schalling et al. 1990, Caspi, Entner Wright et al. 1998, Pager 7!
1998, Fergusson, Horwood et al. 2005) and reduced workforce participation in 8!
adulthood (Caspi, Entner Wright et al. 1998, Fergusson, Horwood et al. 2005). 9!
Furthermore, aggression during childhood may predispose to impulsiveness, 10!
sensation seeking and decrease socialisation during adulthood among males 11!
(Fergusson, Horwood et al. 2005) and to violent domestic relationships among 12!
females (Pager 1998). 13!
 14!
2.5.2.6 Summary of consequences of food insecurity among children 15!
 16!
A review of the literature pertaining to the potential outcomes of food insecurity 17!
among children suggests that food insecurity may be associated with: 18!
 19!
• Lower intakes of fruits, dairy and lean meats 20!
• Poor self or parental-reported general health 21!
• Iron deficiency anaemia 22!
• Behavioural or emotional problems 23!
 24!
These associations are conceptualised in Figure 2.2. 25!
Figure 2.2: Conceptual diagram summarising main outcomes of food insecurity among children as 26!
identified in the literature 27!
 28!
 29!
 30!
 31!
 32!
 33!
 34!
Food!insecurity!
↓ fruit, dairy & meat 
intakes 
Iron deficiency 
anaemia 
Poor general health Behavioural problems Emotional problems 
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Of particular concern are the behavioural and emotional factors associated with 1!
food insecurity, due to their potential to adversely affect individuals throughout 2!
the life course into adulthood (Klinteberg, Schalling et al. 1990, Caspi, Entner Wright 3!
et al. 1998, Pager 1998, Fergusson, Horwood et al. 2005). No known studies have 4!
investigated the consequences of food insecurity among Australian children. 5!
 6!
2.6 EVIDENCE!OF!FOOD!INSECURITY!AMONG!THE!AUSTRALIAN!7!
POPULATION!8!
 9!
Few Australian studies have investigated the potential determinants of food 10!
insecurity and to date only one study has investigated the potential outcomes of 11!
food insecurity among adults. Of note is the fact that the latter only 12!
investigated associations unadjusted for potential confounding factors. No 13!
known Australian studies have investigated food insecurity among children. A 14!
search of the literature revealed ten published studies that were specific to food 15!
insecurity among Australian populations. 16!
 17!
Radimer et. al (1997), undertook a cross-sectional study of 10,541 Queensland 18!
residents selected via random digit dialling from thirteen Queensland Health 19!
regions. This focussed on food insufficiency, one of the more severe forms of 20!
food insecurity which is characterised by having insufficient amounts of food due 21!
to lack of resources. The results of the study are summarised in Table 2.15. 22!
Consistent with findings in the US, Radimer found that younger age, lower 23!
income, unemployment and single marital status were associated with food 24!
insufficiency. The study also identified that shared housing, single-adult 25!
households, living in an urban area and being female were positively associated 26!
with food insufficiency. When the results for household food insufficiency are 27!
stratified by gender, it becomes apparent that the size of the effect of certain 28!
determinants varies among males and females, with age and unemployment 29!
affecting females more strongly than males, and income, shared housing and 30!
being in a single-adult household affecting males more strongly than females. 31!
Single marital status, being separated and living in an urban area was only 32!
positively associated with food insufficiency among women (Radimer, Allsopp et 33!
al. 1997). These results may have occurred due to gender differences in earning 34!
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capacity among men and women, which could influence the amount of money an 1!
individual may be able to earn. This study also investigated the associations 2!
between food insecurity and fruit and vegetable intakes and weight status. 3!
Findings suggest that adults in food insecure households are less likely to 4!
consume adequate servings of fruits, vegetables, meat and dairy per day. Those 5!
from food insecure households also exhibited a higher prevalence of obesity (5% 6!
higher) compared to their food secure counterparts (Radimer, Allsopp et al. 1997). 7!
However, this study did not adjust for potential confounding variables. 8!
 9!
These findings were supported by two more recent cross-sectional investigations 10!
among 19,037 individuals in South Australia (Foley, Ward et al. 2009) and 1719 11!
households in disadvantaged areas of Brisbane (Nolan, Rikard-Bell et al. 2006). 12!
Younger age, lower levels of education, lower household income, having the 13!
capacity to save money and renting a house as opposed to being a home owner 14!
were associated with food insecurity (Table 2.4 and Table 2.5) (Nolan, Rikard-Bell 15!
et al. 2006, Foley, Ward et al. 2009). Furthermore, Nolan et. al (2006) found that 16!
poor health status (OR 2.03, 95% CI 1.48 – 2.78, P < 0.001), main language 17!
spoken different from English (OR 1.45, 95% CI 1.10 – 1.92, P = 0.01), difficulty 18!
accessing food retail outlets (OR 1.73, 95% CI 1.26 – 2.38, P = 0.001), difficulty 19!
affording food (OR 1.97, 95% CI 1.5 – 2.6, P < 0.001) (Nolan, Rikard-Bell et al. 20!
2006). Households with children were also twice as likely to experience food 21!
insecurity (OR 2.13, 95% CI 1.53 – 2.96, P < 0.001) (Nolan, Rikard-Bell et al. 22!
2006). To cope with food insecurity, 59% of respondents reported that they 23!
decreased the variety of food they consumed and 58% of parents skipped 24!
meals, which are characteristic of low food security and very low food 25!
security respectively.  (Nolan, Rikard-Bell et al. 2006). These findings were 26!
supported among 4560 individuals over fifty-five years of age who completed the 27!
NHS. Younger age, lower income, and poorer health status were all positively 28!
associated with food insecurity (P < 0.001); furthermore single marital status was 29!
positively associated with food insecurity (P < 0.001) (Temple 2006). 30!
 31!
A qualitative study among 51 newly arrived refugees receiving torture and trauma 32!
counselling identified that 71% of participants reported running out of food (39% 33!
sometimes, 16% often, 29% rarely). Reasons included large bills, late welfare 34!
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payments, poor household skills, sending money home, transport issues, poor 1!
budgeting skills, low income, medical conditions, heavy smoking, medical/ 2!
medication bills/ or a medical condition (Gallegos, Ellies et al. 2008). This study 3!
built on findings by Burns et. al (2000) who investigated issues relating to the 4!
dietary habits of children of 33 Somali refugee mothers. The study identified that 5!
many mothers experienced difficulties in locating cheap sources of traditional 6!
foods. Many reported running out of food as a result of low income, having to 7!
support family overseas and/ or trying to establish a new life in Australia (Burns, 8!
Webster et al. 2000). The results of these studies suggest that newly-arrived 9!
migrants and refugees to Australia may be a high risk group for food insecurity, 10!
due to the cultural differences in dietary behaviours and insufficient financial 11!
resources available to immigrants upon arrival to Australia. 12!
 13!
Booth et. al (2006), also undertook a qualitative study, however focussed on 150 14!
homeless youths who were recruited from youth shelters and youth services in 15!
Adelaide. Sixty-three percent of those in the study reported that they accessed 16!
food assistance programs and supplemented them by using unorthodox methods 17!
for obtaining food including stealing (65%), begging for money (61%), begging 18!
for food (44%) and getting help from friends and relatives (34%). The study also 19!
investigated the reasons behind choosing to access or not to access food relief 20!
programs. Reasons for accessing such programs included good quality food, the 21!
location being convenient to where youth congregate and being a location that felt 22!
safe and/or the likelihood of meeting up with friends. Reasons for not accessing 23!
these services included affordability (where required to pay), being difficult to 24!
access, being too busy and the shame or embarrassment that was encountered by 25!
accessing food assistance programs (Booth 2006). These findings suggest that as 26!
with food assistance programs in the US, there exist barriers to the uptake and use 27!
of programs within Australia. Future studies should endeavour to build on these 28!
findings in an effort to establish food support programs that will be accepted and 29!
utilised and align with the concept of human dignity. 30!
 31!
Wicks et. al (2006) interviewed twenty-two people accessing a charity-run soup 32!
kitchen in Sydney. This study did not utilise any particular means of measuring 33!
food insecurity, instead all participants were assumed to be food insecure. Of the 34!
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twenty-two participants, fourteen reported eating less than two meals per day and 1!
seventeen had skipped a meal in the previous two days. Reported determinants of 2!
food insecurity included poor dentition or health which limited access or ability to 3!
prepare/ eat foods, welfare benefits that were insufficient to cover the costs of 4!
living and poor living conditions. Dependence on welfare programs was 5!
associated with low income, high rent, poor health, and addiction to smoking, 6!
alcohol, drugs and/ or gambling (Wicks, Trevana et al. 2006). 7!
 8!
The determinants of food insecurity were also investigated in a cross-sectional 9!
study among community-dwelling older adults (aged sixty-five years and over) in 10!
New South Wales. Among men, poor health status was positively associated with 11!
food insecurity (as measured using the single-item NHS question) (χ2 = 25:1, P < 12!
0.0001). Those who reported food insecurity were four times more likely to rent 13!
than own their home (χ2 = 66:3, P < 0.0001), two times more likely to live alone 14!
(χ2 = 19:1, P < 0.0001), and over eighty-five times more likely to report not being 15!
able to make ends meet (χ2 = 668:8, P < 0.0001) (Quine and Morrell 2006). 16!
 17!
Among eighty-three residents from three different caravan parks in Victoria, 15% 18!
reported experiencing food insecurity; five percent reported that they often ate less 19!
due to lack of money and thirteen percent reported that they sometimes ate less 20!
due to lack of money. Interestingly, all of the people who were food insecure were 21!
unemployed or retired. The study suggested that the underlying factors associated 22!
with food insecurity were low income, having a disability, insufficient transport to 23!
shops, poor accommodation, social or cultural difficulties in accessing food and 24!
low levels of education (Bryce, Donoghue et al. 2005). 25!
 26!
Rutishauser et. al (2001) analysed data from the 1995 National Nutrition Survey  27!
(NNS). Results suggested that the prevalence of food insecurity was less than five 28!
percent. Among this sample, potential determinants of food insecurity were age 29!
and socioeconomic position. Three times the number of individuals aged nineteen 30!
to forty-four years reported food insecurity compared to people aged over forty-31!
four (6.5% vs. 1.9% for males, 8.4% vs. 2.7% for females). Socioeconomic 32!
position was measured according to neighbourhood. Those living in 33!
neighbourhoods ranked in the first and second quintiles of the Socioeconomic 34!
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Index for Areas (SEIFA) were more likely to experience food insecurity than 1!
those living in suburbs ranks in the third and fourth quintiles (6.9% vs. 2.1% for 2!
males, 8.4% vs. 3.4% for females) (Rutishauser, Webb et al. 2001). 3!
 4!
The combined evidence suggests that among an Australian population, 5!
determinants of food insecurity include low income, renting as opposed to being a 6!
home owner, younger age and limited access to food retail outlets (Radimer, 7!
Allsopp et al. 1997, Rutishauser, Webb et al. 2001, Bryce, Donoghue et al. 2005, Nolan, 8!
Rikard-Bell et al. 2006, Temple 2006, Foley, Ward et al. 2009). In particular, low 9!
income appears to be repeatedly identified as a determinant of food insecurity, 10!
supporting the belief that a major determinant of food insecurity is poverty. 11!
Findings from Australian studies investigating the potential determinants of food 12!
insecurity appear to be consistent with findings from the USA and Canada. Only 13!
one study has investigated a small number of potential outcomes of food 14!
insecurity among adults and there are no studies investigating the potential 15!
determinants or health outcomes of food insecurity among Australian children. A 16!
noticeable difference between each of the Australian studies was the utilisation of 17!
different methods for ascertaining food security status. A number of studies 18!
utilised a single or two-question indicator (Radimer, Allsopp et al. 1997, Rutishauser, 19!
Webb et al. 2001, Quine and Morrell 2006, Temple 2006). As mentioned previously, 20!
these indicators are limited by a low sensitivity and consequently may 21!
underestimate the number of food insecure households. Further studies, using 22!
more comprehensive tools for measuring food insecurity, should be undertaken to 23!
identify households at risk of food insecurity and the consequences of food 24!
insecurity for both adults and children. These would provide valuable information 25!
with which to develop specific policies and interventions to address the issue of 26!
food insecurity among and Australian population. 27!
 28!
2.7 SUMMARY AND IMPLICATIONS 29!
 30!
This literature review has identified significant gaps in the literature, particularly 31!
in relation to the potential consequences of food insecurity. Whilst there are 32!
numerous studies investigating the prevalence, determinants and outcomes of food 33!
insecurity among populations in the US and Canada, there are very few food 34!
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security studies among Australian populations. The most recent estimate of food 1!
insecurity among the general Australian population comes from the 2004 National 2!
Health Survey, and suggests that approximately 5% of Australian households are 3!
food insecure (Australian Bureau of Statistics 2006). However, this finding is based 4!
on a single-item measure with a low sensitivity in comparison with the more 5!
comprehensive USDA-FSSM (Nolan, Rikard-Bell et al. 2006), and the survey may 6!
have under-represented high risk groups such as the homeless, those with low 7!
levels of literacy and lower-income households (who are less likely to have home 8!
landline) (Turrell and Najman 1995, Grande and Taylor 2010). Consequently, the 9!
national prevalence of food insecurity may have been underestimated. To 10!
establish more accurate prevalence rates, studies should seek to include a more 11!
accurate measure, such as the USDA-FSSM or the Radimer-Cornell scale, both of 12!
which exhibit high reliability and validity.  13!
 14!
Several Australian studies exist investigating the potential determinants of food 15!
insecurity. To our knowledge, there is only one study investigating small number 16!
of consequences of food insecurity among an Australian population; however this 17!
study was performed 12 years ago, is limited in its measurement of food 18!
insecurity, and is predominantly focussed on food insufficiency, which represents 19!
the more severe and less-common form of food insecurity (Radimer, Allsopp et al. 20!
1997). No known Australian studies have investigated the consequences of food 21!
insecurity among children. Further investigation into the determinants of food 22!
insecurity among residents of Brisbane is required, using a more comprehensive 23!
measurement tool.  24!
 25!
The combined evidence suggests that food insecurity may be associated with a 26!
multitude of health problems. Further studies would provide invaluable 27!
information to improve our understanding of the risk factors and consequences of 28!
food insecurity to aid in the development of specific policies and strategies to 29!
address the issue of food insecurity and improve the effectiveness of strategies 30!
aimed to address or alleviate it.  31!
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Table 2.1: Prevalence rates of food insecurity among population-based samples in the USA, Australia, Canada and New Zealand. 
 
Study/ Author:  Year Sample Food security measure Prevalence of food insecurity 
 
USA    
    
 
Current Population Survey 
(CPS) (2011) 
 
 
46,500 US households 
 
USDA-FSSM 
 
• 14.9% in total indicated some level of food 
insecurity 
• 9.2% low food security 
• 5.7% very low food security 
 
National Health and Nutrition 
Examination Survey: 1999 – 
2001 
10,291 individuals ≥ 20 years of 
age 
USDA-FSSM • 9.7% in total indicated some level of food insecurity 
• 6.3% low food security 
• 3.4% very low food security 
 
Oregon Population Survey 
(2001) 
3633 households in Oregon USDA-FSSM • 6.5% in total indicated some level of food insecurity 
• 3.6% low food security 
• 2.9% very low food security 
 
Federal Food Security Study 
(1995) 
44,730 US households USDA-FSSM • 11.9% in total indicated some level of food 
insecurity 
• 7.8% low food security 
• 3.4% very low food security 
• 0.82% very low food security in children 
 
Canada 
    
Canadian Community Health 
Survey (CCHS) (2004) 
13, 535 people > 12 years of 
age. 
3-item questionnaire • 9.2% in total indicated some level of food insecurity 
• 6.3% moderately food insecure 
• 2.9% severely food insecure 
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Table 2.1 continued: Prevalence rates of food insecurity among population-based samples in the USA, Australia, Canada and New Zealand. 
 
Study/ Author:  Year Sample Food security measure Prevalence of food insecurity 
 
Australia 
    
National Health Survey (NHS): 
2004 – 2005 
15,800 Australian households Single-item – from Radimer-Cornell food 
security scale 
 
• 5% reported running out of food and not 
having enough money to purchase more 
Radimer et. al (1997) 10,541 households in 
Queensland 
2-items selected from Radimer-Cornell 
food security scale 
• 9.7% reported household food insecurity 
• 6.4% reported individual food insecurity 
 
New Zealand 
    
National Nutrition Survey 
(1997)  
4609 households in New 
Zealand 
8 indicator statements derived through 
previous qualitative interviews 
• 9.2% in total indicated some level of food insecurity 
 
 
USDA, United States Department of Agriculture. 
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Table 2.2: Prevalence rates of food insecurity among high-risk samples of the population in the USA, Australia and Canada 
 
Study/ Author:  Year Sample Food security measure Prevalence of food insecurity 
    
Australia    
    
Nolan et. al (2006) 1719 households from 
disadvantaged areas in Sydney 
Single-item Australian indicator and 18-
item USDA food security survey module 
• 22% in total indicated some level of food insecurity 
    
USA    
    
    
Martin et. al (2007) 200 parents (households with 
children – higher risk) recruited 
from community settings 
 
USDA food security survey • 51.3% in total indicated some level of food 
insecurity 
• 30.5% low food security 
• 15.2% very low food security 
• 5.7% very low food security in children 
 
Weigel et. al (2007) 100 migrant farm workers USDA food security survey • 82% in total indicated some level of food insecurity 
• 33% low food security 
• 49% very low food security/ very low food 
security in children 
 
Pregnancy, Infection and 
Nutrition Cohort (2005) 
606 pregnant women from 
households < 400% below 
federal poverty line 
 
USDA food security survey • 10% in total indicated some level of food insecurity 
Casey et. al (2005) 5306 mothers with children < 36 
months accessing hospital 
general clinics/ emergency 
departments 
USDA food security survey • 25.6% in total indicated some level of food 
insecurity 
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Table 2.2 continued: Prevalence rates of food insecurity among high-risk samples of the population in the USA, Australia and Canada. 
 
Study/ Author:  Year Sample Food security measure Prevalence of food insecurity 
 
Furness et. al (2004) 
 
1898 households 300% below 
the federal poverty line 
 
6-item short for USDA food security 
survey. 
 
 
 
• 24.4% in total indicated some level of food 
insecurity 
 
California Women’s Health 
Survey (CWHS) (2004) 
 
8196 women ≥ 18 years of age 
 
6-item short form USDA food security 
survey. 
 
• 27.5% in total indicated some level of food 
insecurity 
• 17.7% low food security 
• 9.8% very low food security 
 
Holben et. al (2004) 297 low-income families 
participating in child 
development program 
USDA food security survey • 48.8% in total indicated some level of food 
insecurity 
• 30.3% very low food security 
• 13.8% very low food security in children 
 
Di Napoli et. al (2001) 401 households from poverty 
areas in Rhode Island 
USDA food security survey • 24.9% in total indicated some level of food 
insecurity 
• 14.2% low food security 
• 10.7% very low food security 
 
    
Higgins et. al (2001) 227 individuals from the general 
population & 120 individuals 
accessing emergency food relief 
USDA food security survey • General population - 18% in total indicated some 
level of food insecurity 
 
• Emergency relief – 80% in total indicated some level 
of food insecurity 
• 29% low food security 
• 51% very low food security 
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Table 2.2 continued: Prevalence rates of food insecurity among high-risk samples of the population in the USA, Australia and Canada. 
 
Study/ Author:  Year Sample Food security measure Prevalence of food insecurity 
    
Martin et. al (2001) 330 households with income < 
185% below the federal poverty 
line 
 
USDA food security survey • 52% in total indicated some level of food insecurity 
• 28% low food security 
• 24% very low food security 
 
 
Nutrition and Function Study 
2000 – 2001 
 
279 women ≥ 60 years of age 
subscribing to meal delivery 
service 
 
 
4-items 
 
• 10% in total indicated some level of food insecurity 
 
Westernoff et. al (2000) 
 
159 households accessing 
emergency food relief 
households 
 
USDA food security survey 
 
• 60% in total indicated some level of food insecurity 
• 28% low food security 
• 32% very low food security 
 
Kasper et. al (2000) 630 legal immigrants accessing 
health services 
USDA food security survey • 81% in total indicated some level of food insecurity 
• 24% low food security 
• 41% very low food insecurity 
• 16% very low food security in children 
 
    
    
Randolph et. al (2000) 3299 Households receiving 
emergency food relief 
6-item short- form USDA food security 
survey 
• 86% in total indicated some level of food insecurity 
• 32% low food security 
• 54% very low food security 
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Table 2.2 continued: Prevalence rates of food insecurity among high-risk samples of the population in the USA, Australia and Canada. 
 
Study/ Author:  Year Sample Food security measure Prevalence of food insecurity 
    
Polit et. al (2000) 3765 single mothers aged 18 – 
45 who received cash benefits at 
some point  
USDA food security survey • 50% in total indicated some level of food insecurity 
• 26% very low food security in children  
 
Fragile Families and Child 
Well-being Study: 1998 - 2000 
1751 English/ Spanish speaking 
mothers healthy after birth 
 
USDA food security survey • 12.1% - 13.4% in total indicated some level of food 
insecurity 
Kok et. al (1998) 356 Households utilising food 
assistance programs 
 
USDA food security survey • 66% in total indicated some level of food insecurity 
Representative neighbourhood 
of Detroit: 1997 
 
352 households in Detroit (low-
income neighbourhood) 
USDA food security survey • 40% in total reported some level of food insecurity 
Food stamp participant’s food 
security and nutrition 
availability study: 1996 – 1997 
2454 households participating in 
food stamps program (FSP) & 
855 FSP eligible/ near eligible 
households not participating in 
food stamps program 
 
USDA food security survey • 50% in total indicated some level of food insecurity 
• 28% low food security 
• 17% very low food security 
• 5% very low food security in children 
Canada    
    
Broughton et. al (2006) 152 households with children 
aged 2 – 5 years from low 
income areas 
USDA food security survey • 50% in total indicated some level of food insecurity 
    
McIntyre et. al (2002) 141 low-income, single mothers Radimer-Cornell food security scale • 77.7% in total indicated some level of food 
insecurity 
• 58.3% individual food insecure 
• 23% individual hunger 
• 23.7% child hunger 
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Table 2.2 continued: Prevalence rates of food insecurity among high-risk samples of the population in the USA, Australia and Canada. 
 
Study/ Author:  Year Sample Food security measure Prevalence of food insecurity 
    
Tarasuk (2001) 153 women 19 – 49 years of age 
with children ≤ 15 years of age 
USDA food security survey • 94% in total indicated some level of food insecurity 
• 24% low food security 
• 43% very low food security 
• 27% very low food security in children 
 
Tarasuk & Beaton (1999) 153 women from families 
receiving emergency relief 
services 
 
USDA food security survey • 94% in total indicated some level of food insecurity 
• 57% low food security 
USDA, United States Department of Agriculture. FPL, federal poverty line.
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Table 2.3: Reliability, sensitivity and specificity of tools for measuring household food security 
status 
 
Measurement tool Number of 
questions 
Reliability 
(Cronbach’s α) 
Sensitivity/ Specificity 
 
Single item measures 
Food sufficiency question  
(Keenan, Olson et al. 2001) 
 
1 NR Sensitivity: 32% 
Specificity: 90% 
 
Expanded Food and Nutrition 
Education Program (EFNEP) 
evaluating/ reporting system 
question 
(Keenan, Olson et al. 2001) 
 
1 NR NA 
Concern about food security 
question 
(Hunt, Bates et al. 2000) 
 
1 NR NA 
Single-item National Health 
Survey question 
(Rutishauser, Webb et al. 
2001) 
1 NR Sensitivity: 57%1 
Specificity: 96%1 
 
Multiple-item measures 
Community Childhood 
Hunger Identification project 
(CCHIP) hunger index 
(Food Research and Action 
Center 1995) 
 
8 0.80 – 0.89 NA 
 
Radimer-Cornell Food 
security scale (FSS) 
(Radimer, Olson et al. 1992) 
 
13 0.84 – 0.86 Sensitivity: 89% 
Specificity: 63% 
 
USDA-Household Food 
Security Survey Module 
(Bickel, Nord et al. 2000) 
16 0.74 – 0.93 NA 
NR, not relevant. NA, not available. 
Values for test-restest reliability not available for any tools. 
1USDA Food Security Survey Module is comparison tool 
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Table 2.4: Associations between demographic/ individual determinants and food insecurity (odds ratio (95% confidence intervals)). 1!
 2!
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United States 
 
Alaimo et. al 
(1998)   
 
7520 individuals 
≥ 2 months 
Hispanic 
2.0 
(1.4 – 2.8) 
 
Non-
Hispanic 
Black 
1.3 
(1.0 – 1.8) 
1.5 
(1.4 – 2.5) 
1.0 
(0.8 – 1.3)       
Bartfeld  et. 
al (2006) 
70,942 
households with 
children 
Black 
1.25† 
 
Hispanic 
1.19† 
 
American 
Indian 
1.41† 
 
Asian 
0.98 
1.22 – 2.63† 1.24†        
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Table 2.4 continued: Associations between demographic/ individual determinants and food insecurity (odds ratio (95% confidence intervals)). 
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Sample 
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Cutler-
Triggs et. al 
(2008) US  
8817 adults and 
children 
Black 
1.30 
(1.00 – 
1.80) 
 
Hispanic 
1.80 
(1.30 – 
2.60) 
 
Other 
1.00 
(0.60 – 
1.80) 
  1.10 (0.90 – 1.40)     
2.20 
(1.60 – 3.00) 
De Marco & 
Thorburn 
(2008) 
287 adults in 
Oregon  
4.54 
(1.25 – 
16.45) 
10.54 
(2.40 – 
46.31) 
0.48 
(0.17 – 1.34) 
0.32 
(0.07 – 1.39) 
2.65 – 6.24 
(0.23 – 15.4)  
7.14 
(0.66 – 
100.0) 
 
 
Furness et. 
al (2004) 
1898 households 
300% below 
FPL, Los 
Angeles 
Latino 
1.40 
(0.90–
2.10) 
African 
American 
1.30 
(0.80 – 
2.20) 
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Table 2.4 continued: Associations between demographic/ individual determinants and food insecurity (odds ratio (95% confidence intervals)). 
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Holben et. al 
(2004) 
710 households 
in Ohio with 
children 
enrolled in 
‘Head Start’ 
program 
       
 
25.6† 
 
 
Kaiser et. al 
(2007) 
4037 women ≥ 
18 years in 
California 
Latino/ 
Hispanic 
1.45 
(1.07 – 
1.96) 
 
African 
American 
1.76 
(1.28 – 
2.58) 
 
Asian/ 
Other 
0.88 
(0.63 – 
1.22) 
2.03 
(1.52 – 2.72)   
1.56 
(1.25 – 1.92) 
1.59 
(1.23 – 
2.07) 
 
   
Kasper et. al 
(2000) 
672 Latino, 
Vietnamese & 
Chinese 
immigrants 
Latino 
2.39 
(1.49 – 
3.82) 
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Table 2.4 continued: Associations between demographic/ individual determinants and food insecurity (odds ratio (95% confidence intervals)). 
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Kersey et. al 
2007 
3115 Children 
with immigrant 
parents 
 
Latino 
6.6 – 13.0 
(5.2 – 
28.7) 
 
1.17 
(1.16– 1.33)  
   
 
0.66 
(0.52 – 
0.83)  
 
    
Kenney  et. 
al (2008) 
1073 
Households with 
incomes 5 x 
below federal 
poverty line 
1.07 - 1.41     0.99   2.10† 
Klesges et. 
al  (2001)  
1002 women 
with moderate – 
severe physical 
disability ≥ 65 
years 
 1.90 (1.03 – 3.51)   
2.15 
(1.02 – 4.53)     
Lee & 
Frongillo 
(2001) 
5024 older 
adults 60 – 96 
years 
Hispanic 
3.52 – 4.04 
(1.41 – 
8.78) 
 
Black 
1.30 – 3.04 
(0.83 – 
9.56) 
 
2.36 
(1.34 – 4.16)    
0.42 – 6.15 
(0.23 – 2.27)    
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Table 2.4 continued: Associations between demographic/ individual determinants and food insecurity (odds ratio (95% confidence intervals)). 
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Martin et. al 
(2004) 
330 households 
< 185% FPL 
Black 
1.08 
(0.61 – 
1.93) 
 
White 
0.88 
(0.24 – 
3.24) 
1.39 
(0.77 – 2.50) 
1.35 
(0.70 – 2.63)       
Nelson et. al 
(2001) 
1503 adults > 20 
years with self-
reported 
diabetes 
African 
American 
1.20 
 
Mexican 
4.20* 
 
Other 
9.5 – 10.5* 
1.20 – 1.40  1.11 – 2.0  1.00    
Nelson et. al 
(1998) 
567 adults 
admitted to 
medicine, 
surgery or 
neurology 
services of 
urban county 
hospital 
        
2.11  
(1.66-
5.08) 
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Table 2.4 continued: Associations between demographic/ individual determinants and food insecurity (odds ratio (95% confidence intervals)). 
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Olson et. al 
(2004)  
316 households 
< 200% below 
FPL with 
children 
Hispanic 
0.77 
 
African 
American 
0.44 
1.01     4.34 – 7.14*   
 
Stuff et. al 
(2004) 
1226 households 
in Mississippi 
 
African 
American 
2.29 
(1.69 – 
3.11) 
 
        
Weigel et. al 
(2007) 
100 migrant/ 
seasonal Latino 
farm workers, 
Texas 
 
19.41 
(1.73 – 
218.0) 
       
Canada 
 
Broughton 
et. al (2006) 
 
142 Households 
with children 2 
– 5 years low-
income areas 
      
 
8.0 
(1.4 – 
48.1) 
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Table 2.4 continued: Associations between demographic/ individual determinants and food insecurity (odds ratio (95% confidence intervals)). 
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McIntyre et. 
al (2002) 
141 single-
mothers      
0.08 
(0.02 – 0.30)    
McIntyre et. 
al (2000)  13,439 children 
Aboriginal 
2.00 
(1.33 – 
3.02) 
        
Vozoris & 
Tarasuk 
(2003)  
81, 804 adults     0.70 (0.6 – 0.9)     
Willows et. 
al (2008)  
35,107 
households in 
Canada 
Aboriginal 
2.61 
(2.10 – 
3.24) 
1.47 
(1.14 – 1.85)        
Australia 
Foley et. al 
(2009) 
19,037 
individuals ≥ 16 
years 
 1.25 – 1.48 (1.02 – 1.84) 
1.02  
(0.71 – 
1.46) 
0.85 
(0.75 – 0.98)  
2.04 – 10.43 
(1.19 – 
18.17) 
6.48 
(5.57 – 
7.43) 
  
Nolan et. al 
(2006)  
1719 households 
from 3 
disadvantaged 
postcodes, 
Sydney 
Aboriginal 
1.59  
(0.72 – 
3.50) 
    1.71 (1.19 – 2.45) 
5.05 
(3.60 – 
7.10) 
1.73  
(1.26 – 
2.38) 
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Table 2.4 continued: Associations between demographic/ individual determinants and food insecurity (odds ratio (95% confidence intervals)). 
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Radimer et. 
al (1997) 
10, 451 
households in 
Queensland 
  2.2  (1.6 – 3.0) 
0.77 
(0.63 – 0.91) 
1.3 – 1.5 
(1.0 – 1.9) 
3.30  
(2.50 – 4.40)    
United Kingdom 
 
Tingay et. al 
(2003) 
431 Patients of 
general 
practictioner 
clinics, London 
 
 
2.09 – 9.43 
(0.85 – 28.3) 
 
 
 
1.19 
(0.68 – 2.08) 
     
Finland 
Sarlio-
Lahteenkorv
a et. al 
(2001)  
6503 Individuals 
≥ 15 years   
2.0 – 4.2 
(1.8 – 6.6)       
* Significant P ≤ 0.05 1!2!
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Table 2.5: Difference in prevalence of food insecurity by determinants of food insecurity 1!
 2!
Author, Year Sample characteristics 
 
Income (Low 
compared to high) 
 
 
Education 
(Low compared 
to high) 
 
Single 
marital 
status 
 
Ethnicity 
(compared to 
white) 
 
Household with 
children 
 
Past homelessness 
(Yes vs. No) 
Chavez et. al 
(2007) 320 Latino children 16.7%      
Furness et. al 
(2004) 
1898 households 300% below 
federal poverty line, Los Angeles 18.9%†   
Lat 11.1% † 
 
AA 7.9% † 
 
As/PI 6.4% 
 
12.1% † 34.1% † 
Hadley et. al 
(2006) 
101 West-African refugees in US 
< 4 years with children < 5 years 84% † 56% † 17% †    
Kersey et. al 
(2007) 
3115 children with immigrant 
parents    
Children 
6.5% † 
 
Household 
37.5% † 
  
 
Stuff et. al 
(2004) 
1226 households in Mississippi 35.9% - 41.7%†   24.2% - 28.9%† 11.6%†  
• Significant P ≤ 0.05; † Significant P ≤ 0.01 3!
!4!
!5!
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Table 2.6: Associations between household determinants and food insecurity (odds ratio (95% confidence intervals)). 1!
 2!
Author, Year Sample characteristics Low income 
Income source 
other than wages 
Housing tenure 
renting 
Household with 
children 
Single-parent 
household 
United States 
Alaimo et. al (1998)   7520 individuals ≥ 2 months 2.44 (2.04 – 2.94)*    1.9 (1.4 – 2.5)* 
Bartfeld  et. al (2006) 70,942 households with children 2.61 – 4.15*  1.69 (1.10 – 1.53)*  1.09 – 1.82* 
Cutler-Triggs et. al (2008) 8817 adults and children 8.2 (5.0 – 13.5)*     
De Marco & Thorburn (2009) 343 adults18 – 64 years, Oregon 8.13 (1.47 – 45.02)*     
De Marco & Thorburn (2008) 287 adults in Oregon 9.71 (1.11 – 84.84)*  14.29 (2.77 – 100.0)*   
Furness et. al (2004) 
1898 households 
300% below FPL, 
Los Angeles 
3.0 (2.0–4.5)    1.7 (1.2–2.3)*  
Holben et. al (2004) 
710 households in 
Ohio with children 
enrolled in ‘Head 
Start’ program 
1.69 *     
Kasper et. al (2000) 
672 Latino, 
Vietnamese & 
Chinese immigrants 
2.72 (1.72 – 4.30)*   1.46 (0.94 – 2.27)  
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Table 2.6 continued: Associations between household determinants and food insecurity (odds ratio (95% confidence intervals)). 
Author, Year Sample characteristics Low income 
Income source 
other than wages 
Housing tenure 
renting 
Household with 
children 
Single-parent 
household 
Kenney et. al (2008) 
1073 households with 
incomes 5 x below 
FPL 
1.49*     
Klesges et. al  (2001) 
1002 women with 
moderate – severe 
physical disability ≥ 
65 years 
3.05 (1.55 – 6.01)*     
Laraia et. al (2006) 606 Pregnant women > 400% below FPL 7.35*     
Lee & Frongillo (2001) 5024 older adults 60 – 96 years  
2.78 – 3.80  
(1.38 – 7.06)*     
Martin et. al (2004) 330 households < 185% FPL 1.69 (0.91 – 3.13)   0.85 (0.38 – 1.91) 1.15 (0.55 – 2.39) 
Nelson et. al (2001) 
1503 adults > 20 
years with self-
reported diabetes 
8.50 – 16.10*     
Nelson et. al (1998) 
567 adults admitted 
to medicine, surgery 
or neurology services 
of urban county 
hospital 
4.12 (1.98-8.58)*     
Olson et. al (2004) 
316 households < 
200% below FPL 
with children 
1.15 – 2.08  3.44*   
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Table 2.6 continued: Associations between household determinants and food insecurity (odds ratio (95% confidence intervals)). 
Author, Year Sample characteristics Low income 
Income source 
other than wages 
Housing tenure 
renting 
Household with 
children 
Single-parent 
household 
Stuff et. al (2004) 1226 households in Mississippi 10.26 (6.3 – 16.7)*   2.24 (1.41 – 3.56)*  
Weigel et. al (2007) 
100 migrant/ seasonal 
Latino farm workers, 
Texas 
   9.29 (1.34 – 14.7)*  
Canada 
McIntyre et. al (2000) 13,439 children 1.04 (1.03 – 1.05)* 2.09 (1.43 – 3.06)*   2.05 (0.06 – 0.29) 
Vozoris & Tarasuk (2003) 81,804 adults 4.1 – 12.8  (3.1 – 17.9)* 3.0 (2.4 – 3.7)* 2.5 (2.1 – 3.0)  1.9 (1.4 – 2.5)* 
Willows et. al (2008) 35,107 households in Canada 
2.39 – 3.76  
(1.96 – 9.16)* 
1.30 (1.08 – 
1.56)* 3.02 (2.9 – 3.53) 
1.43 – 1.63  
(0.85 – 2.83) 1.14 (0.91 – 1.42) 
Australia 
Foley et. al (2009) 19,037 individuals ≥ 16 years 
2.89 – 8.80 
(1.96 – 14.07)*  
1.65 – 2.2 
(1.39 – 2.78)* 
1.21 – 1.64 
(0.91 – 1.61)  
Nolan et. al (2006) 
1719 households 
from 3 disadvantaged 
postcodes, Sydney 
1.52 (1.14 – 2.04)*  2.77 (1.81 – 4.24)* 2.13 (1.53 – 2.93)*  
Radimer et. al (1997) 10,451 households in Queensland 3.00 (2.50 – 3.60)*     
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Table 2.6 continued: Associations between household determinants and food insecurity (odds ratio (95% confidence intervals)). 
Author, Year Sample characteristics Low income 
Income source 
other than wages 
Housing tenure 
renting 
Household with 
children 
Single-parent 
household 
United Kingdom 
Tingay et. al (2003) 
431 Patients of 
general practitioner 
clinics, London 
15.4 (2.03 – 117.7)*     
Finland 
Sarlio-Lahteenkorva et. al 
(2001) 
6503 individuals ≥ 15 
years 1.6 – 2.2 (1.4 – 2.7)*     
* Significant P ≤ 0.05 1!2!
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Table 2.7: Summary of associations between potential determinants and presence of food insecurity. 1!
 2!
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United States 
Alaimo et. al (1998) 7520 individuals ≥ 2 months ↑* ↑* ↑       ↑*    ↑* 
Bartfield  et. al (2006) 70,942 households with children 
↑* 
 
 
↑* ↑*       ↑*  ↑*  ↑* 
Cutler-Triggs et. al 
(2008) 
8817 adults and 
children 
↑* 
 
 
  ↑     ↑* ↑*     
De Marco & 
Thorburn 
(2009) 
343 adults18 – 64 
years, Oregon          ↑*     
De Marco & 
Thorburn (2008) 
287 adults in 
Oregon  ↑* ↑* ↓ ↓ ↑  ↑*  ↑*  ↑*   
Furness et. al (2004) 
1898 households 
300% below FPL, 
Los Angeles 
↑          ↑*   
 
↑*  
Holben et. al (2004) 
710 households in 
Ohio with children 
enrolled in ‘Head 
Start’ program 
        ↑*  ↑*     
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Table 2.7 continued: Summary of associations between potential determinants and presence of food insecurity. 
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Kaiser et. al (2007) 4037 women ≥ 18 years in California ↑* ↑*   ↑* ↑* 
 
        
Kasper et. al (2000) 
672 Latino, 
Vietnamese & 
Chinese immigrants ↑*         ↑*   ↑  
Kenney  et. al (2008) 
1073 households 
with incomes 5 x 
below FPL 
↑     ↓   ↑* ↑*     
Kersey et. al (2007) 
3115 Children with 
immigrant parents ↑* ↑*    ↓*          
Klesges et. al  (2001) 
1002 women with 
moderate – severe 
physical disability 
≥ 65 years 
 ↑*   ↑*     ↑*     
Laraia et. al (2006) 
606 Pregnant 
women > 400% 
below federal 
poverty line 
↑ 
 ↓   ↑   ↑*  ↑*     
!Chapter!2:!Literature!Review! 76!
Table 2.7 continued: Summary of associations between determinants and presence of food insecurity. 
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Lee & Frongillo 
(2001) 
5024 older adults 
60 – 96 years ↑* ↑*    ↑    ↑*     
Martin et. al (2004) 
330 households < 
185% federal 
poverty line 
↑ ↑ ↑       ↑*   ↓ ↑ 
Nelson et. al (2001) 
1503 Adults > 20 
years with self-
reported diabetea ↑* ↑  ↑*  -    ↑*     
Olson et. al (2004) 
316 households < 
200% below federal 
poverty line with 
children 
↓ ↑     ↑*   ↑  ↑*   
Stuff et. al (2004) 
1226 households in 
Mississippi ↑*         ↑*   ↑*  
Weigel et. al (2007) 
100 migrant/ 
seasonal Latino 
farm workers, 
Texas 
 ↑*           ↑*  
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Table 2.7 continued: Summary of associations between determinants and presence of food insecurity. 
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Canada 
 
              
Broughton et. al 
(2006) 
 
142 Households 
with children 2 – 5 
years low-income 
neighbourhoods 
      ↑*        
McIntyre et. al (2002) 141 single-mothers      ↓         
McIntyre et. al (2000) 13,439 children ↑*         ↑* ↑*   ↑* 
Vozoris & Tarasuk 
(2003) 81,804 adults     ↓*     ↑* ↑* ↑*  ↑* 
Willows et. al (2008) 31,507 households in Canada ↑* ↑*        ↑* ↑* ↑* ↑ ↑ 
Australia 
Nolan et. al 
(2006) Australia 
1719households 
from 3 
disadvantaged 
postcodes, Sydney 
↑     ↑* ↑* ↑*  ↑*  ↑* ↑*  
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Table 2.7 continued: Summary of associations between determinants and presence of food insecurity. 
 
Author, Year Sample characteristics 
E
th
ni
ci
ty
 
L
ow
er
 
ed
uc
at
io
n 
U
ne
m
pl
oy
m
en
t 
M
al
e 
ge
nd
er
 
Si
ng
le
 m
ar
ita
l 
st
at
us
 
Y
ou
ng
er
 a
ge
 
↓ 
fo
od
/ 
fin
an
ci
al
 sk
ill
s 
In
ad
eq
ua
te
 
tr
an
sp
or
ta
tio
n 
Sm
ok
in
g/
 d
ru
g 
ad
di
ct
io
n 
L
ow
 in
co
m
e 
In
co
m
e 
so
ur
ce
 
ot
he
r 
th
an
 
w
ag
es
 
H
ou
si
ng
 te
nu
re
 
re
nt
in
g 
H
ou
se
ho
ld
 w
ith
 
ch
ild
re
n 
Si
ng
le
-p
ar
en
t 
ho
us
eh
ol
d 
Radimer et. al 
(1997) Australia 
10,451 households 
in Queensland   ↑* ↑* ↑* ↑*    ↑*     
United Kingdom 
Tingay et. al (2003) 431 patients of GP clinics, London  ↑*  ↑      ↑*     
Finland 
Sarlio-Lahteenkorva 
et. al (2001) 
6503 individuals ≥ 
15 years   ↑*       ↑*     
* Significant P ≤ 0.05 1!
 2!
 3!
 4!
 5!
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Table 2.8: Associations (Odds ratio, 95% confidence interval1 or difference in mean intake2) between food insecurity, macronutrient intakes and core food intakes 
among adults 
 
Author, 
Date 
Sample 
characteristics 
 
↓ 
en
er
gy
 in
ta
ke
 
↓ 
C
H
O
 in
ta
ke
 
↓ 
fib
re
 in
ta
ke
 
↓p
ro
te
in
 in
ta
ke
 
↑ 
fa
t i
nt
ak
e 
↑ 
SF
 in
ta
ke
 
↑ 
ch
ol
es
te
ro
l 
in
ta
ke
 
↓ 
gr
ai
n 
in
ta
ke
 
↓f
ru
it 
in
ta
ke
 
↓ 
ve
ge
ta
bl
e 
in
ta
ke
 
↓ 
m
ea
t i
nt
ak
e 
↓ 
da
ir
y 
in
ta
ke
 
↑ 
T
ak
e 
aw
ay
 
  
 USA 
Dixon 
et. al 
(2001) 
6475 adults 20 – 
60 years of age 
Young 
adults   
0.90  
(0.58 – 
1.39) 
1.59  
(0.85 – 
2.98) 
0.72  
(0.52 – 
0.99) 
 
1.10  
(0.77 
– 
1.59) 
     
 
Older 
adults   
1.64 
 (0.57 - 
4.78) 
1.97  
(0.84 – 
4.63) 
1.13  
(0.59 – 
2.18) 
 
1.83  
(0.88 
– 
3.80) 
     
 
Kendall 
et. al 
(1996) 
193 women 
with < 16 years 
education and 
children living 
at home 
 
 336kJ  1.7g*  
0.7% 
energy 
from 
fat 
  0 serves 
-0.5 
serves 
* 
-0.1 
serves  
-0.1 
serves 
-0.1 
serve
s 
 
Lee & 
Frongill
o (2001) 
5024 older 
adults 60 – 96 
years 
 -642.2kJ* -19.6g*  -8.7g* -6.2g -2.1g* 22.4g      
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Table 2.8 continued: Associations (Odds ratio, 95% confidence interval1 or difference in mean intake2) between food insecurity, macronutrient intakes and core food 
intakes among adults 
 
Author, 
Date 
Sample 
characteristics 
 
↓ 
en
er
gy
 in
ta
ke
 
↓ 
C
H
O
 in
ta
ke
 
↓ 
fib
re
 in
ta
ke
 
↓p
ro
te
in
 in
ta
ke
 
↑ 
fa
t i
nt
ak
e 
↑ 
SF
 in
ta
ke
 
↑ 
ch
ol
es
te
ro
l 
in
ta
ke
 
↓ 
gr
ai
n 
in
ta
ke
 
↓f
ru
it 
in
ta
ke
 
↓ 
ve
ge
ta
bl
e 
in
ta
ke
 
↓ 
m
ea
t i
nt
ak
e 
↓ 
da
ir
y 
in
ta
ke
 
↑ 
T
ak
e 
aw
ay
 
Mello et. 
al (2010) 
1847 adults ≥ 
18 years 
accessing low-
income health 
clinics 
        0.02 serves 
0.04 
serves   
 
 
 
Rose 
(1999) 
999 households 
with preschool 
aged children 
 -12.8% RDA*   
-19% 
RDA*         
 
Rose & 
Oliveira 
(1997) 
7425 children 1 
– 5 years, 
women 19 – 50 
years & older 
adults > 65 
years 
Wome
n 
(N = 
3374) 
 
1.45  
(1.01 – 
2.08)* 
  
1.32 
(0.78 – 
2.23) 
        
 
Older 
adults 
(N=22
15) 
1.64 
(0.83 – 
3.23) 
  
2.77 
 (1.17 – 
5.69)* 
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Table 2.8 continued: Associations (Odds ratio, 95% confidence interval1 or difference in mean intake2) between food insecurity, macronutrient intakes and core food 
intakes among adults 
 
Author, 
Date 
Sample 
characteristics 
 
↓ 
en
er
gy
 in
ta
ke
 
↓ 
C
H
O
 in
ta
ke
 
↓ 
fib
re
 in
ta
ke
 
↓p
ro
te
in
 in
ta
ke
 
↑ 
fa
t i
nt
ak
e 
↑ 
SF
 in
ta
ke
 
↑ 
ch
ol
es
te
ro
l 
in
ta
ke
 
↓ 
gr
ai
n 
in
ta
ke
 
↓f
ru
it 
in
ta
ke
 
↓ 
ve
ge
ta
bl
e 
in
ta
ke
 
↓ 
m
ea
t i
nt
ak
e 
↓ 
da
ir
y 
in
ta
ke
 
↑ 
T
ak
e 
aw
ay
 
Sharkey 
(2003) 
279 older adults 
≥ 60 years 
receiving home 
delivered meals 
 
1.94  
(0.69 – 
5.45) 
  
4.17 
(1.49 – 
11.70)* 
        
 
Zizza et. 
al (2008) 
5640 Adults ≥ 
18 years 
Wome
n 
(N = 
2707) 
26.04kJ 3.9g  5.4g* 8.7g* 3.6g*       
 
Men 
(N = 
2933) 
916.02kJ 33.8g  -12.0g* 5.3g 2.6g       
 
 Canada 
Gucciard
i et. al 
(2009) 
2523 
individuals ≥ 12 
years with 
diabetes 
         0.52 (0.33 – 0.81) 3*   
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Table 2.8 continued: Associations (Odds ratio, 95% confidence interval1 or difference in mean intake2) between food insecurity, macronutrient intakes and core food 
intakes among adults 
 
Author, 
Date 
Sample 
characteristics 
 
↓ 
en
er
gy
 in
ta
ke
 
↓ 
C
H
O
 in
ta
ke
 
↓ 
fib
re
 in
ta
ke
 
↓p
ro
te
in
 in
ta
ke
 
↑ 
fa
t i
nt
ak
e 
↑ 
SF
 in
ta
ke
 
↑ 
ch
ol
es
te
ro
l 
in
ta
ke
 
↓ 
gr
ai
n 
in
ta
ke
 
↓f
ru
it 
in
ta
ke
 
↓ 
ve
ge
ta
bl
e 
in
ta
ke
 
↓ 
m
ea
t i
nt
ak
e 
↓ 
da
ir
y 
in
ta
ke
 
↑ 
T
ak
e 
aw
ay
 
Tarasuk 
(2001) 
153 Women 19 
– 49 years with 
child < 15 years 
participating in 
food hamper 
program 
        -1.01 serves -1.67 serves
3* -0.9 serves* 
-0.28 
serve
s 
 
Tarasuk 
& 
Beaton 
(1999) 
 -1058kJ* -34.64g*  -13.58g* -8.45g        
 
England 
Tingay 
et. al 
(2003) 
435 Patients 
attending 10 
general 
practitioner 
clinics, London 
        
1.12 
(0.83 – 
1.51) 
0.57 
(0.36 
– 
0.90)
* 
0.43 
(0.25 – 
0.74)* 
  
1.59 
(0.85 – 
2.98) 
* Significant P < 0.05 
1 Food secure is reference group 
2 Difference in intake for food insecure households compared to food secure 
3 Fruit and vegetables combine 
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Table 2.9: Associations (Odds ratio, 95% confidence interval1 or difference in mean intake2) between food insecurity and Vitamin intakes among adults 
 
Author, Date Sample characteristics  
↓ 
V
ita
m
in
 A
 
↓ 
V
ita
m
in
 C
 
↓ 
V
ita
m
in
 B
6 
↓ 
V
ita
m
in
 B
12
 
↓ 
V
ita
m
in
 E
 
↓V
ita
m
in
 K
 
↓ 
V
ita
m
in
 D
 
T
hi
am
in
 
R
ib
of
la
vi
n 
N
ia
ci
n 
             
USA 
Dixon et. al 
(2001) 
6475 adults 20 
– 60 years of 
age 
Young adults 
1.17  
(0.87 – 
1.58) 
1.49  
(0.99 – 
2.22) 
1.29  
(0.69 – 
2.43) 
1.16  
(0.73 – 
1.87) 
1.42  
(1.04 – 
1.95)* 
     
Older adults 
1.42  
(0.60 – 
3.38) 
1.85  
(0.83 – 
3.99) 
2.03  
(0.95 – 
2.43) 
0.93  
(0.36 – 
2.40) 
1.24  
(0.59 – 
2.61) 
     
Kendall et al 
(1996) 
193 women 
with < 16 years 
education and 
children living 
at home 
 
  -14mg         
Lee & 
Frongillo 
(2001) 
5034 older 
adults 60 – 96 
years 
 -99.1RE -10.1mg -0.2mg* -0.5mg* -0.6α-TE   
-
0.2mg* -0.2mg -2.9mg* 
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Table 2.9 continued: Associations (Odds ratio, 95% confidence interval1 or difference in mean intake2) between food insecurity and Vitamin intakes among 
adults 
Author, Date Sample characteristics  
↓ 
V
ita
m
in
 A
 
↓ 
V
ita
m
in
 C
 
↓ 
V
ita
m
in
 B
6 
↓ 
V
ita
m
in
 B
12
 
↓ 
V
ita
m
in
 E
 
↓V
ita
m
in
 K
 
↓ 
V
ita
m
in
 D
 
T
hi
am
in
 
R
ib
of
la
vi
n 
N
ia
ci
n 
Rose (1999) 
999 households 
with preschool 
aged children 
 17.4% RDA 
-24.6% 
RDA 
-7.4% 
RDA  
-14.8% 
RDA   
-15.6% 
RDA* 
-8.2% 
RDA 
-7.8% 
RDA 
Rose & 
Oliveira (1997) 
 
7425 Children 1 
– 5 years, 
women 19 – 50 
years & older 
adults > 65 
years 
Women 
(N = 3374) 
 
1.61  
(1.17 – 
2.22)* 
1.83 
(1.27 – 
2.65)* 
1.71 
(1.25 – 
2.34)* 
 
1.52 
(1.11 – 
2.09)* 
  
1.62  
(1.09 – 
2.40)* 
1.27 
(0.87 – 
1.85) 
1.55 
(1.06 – 
2.25) 
Older adults 
(N=2215) 
2.72 
(1.57 – 
4.73)* 
2.22 
(0.89 – 
5.54) 
2.11 
(1.17 – 
3.81)* 
 
1.39  
(0.70 – 
2.75) 
  
2.58 
(1.17 – 
5.69)* 
2.71 
(1.03 – 
7.16) 
2.84 
(1.13 – 
7.11) 
Sharkey (2003) 
279 older adults 
≥ 60 years 
receiving home 
delivered meals 
 
3.59 
(1.29 – 
10.03)* 
 
2.85 
(1.04 – 
7.77) 
2.63 
(0.92 – 
7.54) 
1.32 
(0.42 – 
4.08) 
2.63 
(0.89 
– 
7.82) 
2.07 
(0.70 
– 
6.10) 
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Table 2.9 continued: Associations (Odds ratio, 95% confidence interval1 or difference in mean intake2) between food insecurity and Vitamin intakes among 
adults 
Author, Date Sample characteristics  
↓ 
V
ita
m
in
 A
 
↓ 
V
ita
m
in
 C
 
↓ 
V
ita
m
in
 B
6 
↓ 
V
ita
m
in
 B
12
 
↓ 
V
ita
m
in
 E
 
↓V
ita
m
in
 K
 
↓ 
V
ita
m
in
 D
 
T
hi
am
in
 
R
ib
of
la
vi
n 
N
ia
ci
n 
 Canada 
Tarasuk & 
Beaton (1999) 
145 Women 19 
– 49 years with 
child < 15 years 
participating in 
food hamper 
program 
 -634.5RE* -20.29mg         
* Significant P < 0.05 
1 Food secure is reference group 
2 Difference determined by mean intake of food secure households – mean intake of food insecure households 
RE, Retinol equivalents; TE Tocopherol equivalents. 
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Table 2.10: Associations (Odds ratio (95% confidence interval)1 or difference in mean intake2) between food insecurity and mineral intakes among adults 
 
Author, 
Date 
Sample 
characteristics  
So
di
um
 
Ir
on
 
C
al
ci
um
 
Z
in
c 
M
ag
ne
si
um
 
Po
ta
ss
iu
m
 
Fo
la
te
 
Ph
os
ph
or
us
 
           
USA 
Dixon et. al 
(2001) 
6475 adults 20 – 
60 years of age 
Young 
adults  
1.29  
(0.86 – 1.94) 
1.39 
(1.03 – 1.87)* 
1.19  
(0.79 – 1.79) 
1.20  
(0.82 – 1.75)  
1.18  
(0.87 – 1.61)  
Older 
adults  
3.66  
(1.29 – 10.41)* 
1.31  
(0.60 – 2.82) 
2.00  
(1.02 – 3.91)* 
1.86  
(1.91 – 3.77)  
2.00  
(0.96 – 4.17)  
Kendall et al 
(1996) 
193 women with 
< 16 years 
education and 
children living at 
home 
 
  -0.2mg -68mg 1072IU  -367mg*   
Lee & 
Frongillo 
(2001) 
5024 older adults 
60 – 96 years  -254.2mg -1.9mg* -46.7mg -1.3mg* 20.1mg*  18.5mg 92.1mg 
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Table 2.10 continued: Associations (Odds ratio (95% confidence interval)1 or difference in mean intake2) between food insecurity and mineral intakes among adults 
Author, 
Date 
Sample 
characteristics  
So
di
um
 
Ir
on
 
C
al
ci
um
 
Z
in
c 
M
ag
ne
si
um
 
Po
ta
ss
iu
m
 
Fo
la
te
 
Ph
os
ph
or
us
 
Rose (1999) 
999 households 
with preschool 
aged children 
  -13.2% RDA -16.9% RDA* -11.2% RDA -12.6% RDA*  -7% RDA -23.5% RDA* 
Rose & 
Oliveira 
(1997) 
 
7425 children 1 
– 5 years, 
women 19 – 50 
years & older 
adults > 65 
years 
Women 
(N = 3374) 
 
 1.29  (0.90 – 1.83) 
1.30  
(0.95 – 1.78) 
1.31 
(0.91 – 1.89) 
1.52 
(1.01 – 2.29)*  
1.39 
(0.99 –
1.94) 
1.49 
(0.94 – 2.37) 
Older 
adults 
(N=2215) 
 2.02 (0.83 – 4.89) 
1.94 
(1.04 – 3.64) 
1.47 
(0.84 – 2.57) 
1.89 
(0.98 – 3.63)  
1.93  
(0.83 - 
4.46) 
4.18 
(1.82 - 9.60) 
Sharkey 
(2003) 
(N = 279) 
279 older adults 
≥ 60 years 
receiving home 
delivered meals 
  1.68 (0.58 – 4.81) 
2.75 
(0.98 – 7.68) 
4.39 
(1.51 – 12.72)* 
3.99 
(1.47 – 
10.88)* 
 
2.25 
(0.78 – 
6.51) 
3.87 
(1.39 – 
10.76)* 
 Canada 
Tarasuk & 
Beaton 
(1999) 
145 women 19 – 
49 years with 
child < 15 years 
participating in 
food hamper 
program 
  -2.35mg* -73.59mg -2.23mg* -39.02mg*  -35.43µg*  
* Significant P < 0.05 
1 Food secure is reference group 
2 Difference determined by mean intake of food secure households – mean intake of food insecure households 
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Table 2.11: Associations (Odds Ratio (95% confidence intervals)) between food insecurity and overweight/ obesity among adults 
 
Author, Date Sample characteristics 
  Men & Women Men Women 
  Overweight Obesity Overweight Obesity Overweight Obesity 
          
USA          
Adams et. al 
(2003) 
8169 women ≥ 
18 years in 
California 
White 
 
 
 
AA/ 
Asian/ 
Other 
Food insecure without 
hunger 
Food insecure with 
hunger 
Food insecure without 
hunger 
Food insecure with 
hunger 
     
0.82 
(0.57 – 1.55) 
1.36 
(1.00 – 1.84)* 
1.47 
(1.07 – 1.94)* 
2.81 
(1.84 – 4.28)* 
Holben & 
Pheley (2006)1 
808 adults 
from areas 
with high 
poverty levels 
  1.3kg/m2  0.4kg/m2  1.7kg/m2  
Homenko et. 
al (2010) 1 
74 older adults 
in rural areas 
participating in 
telemedicine 
study 
  4.5kg/m2*      
Klesges et. al 
(2001) 
1002 women 
with moderate 
– severe 
physical 
disability ≥ 65 
years 
White 
 
Non-
white 
 
1.02 
(0.99 – 1.06) 
1.24 
(1.02 – 1.50)* 
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Table 2.11 continued: Associations (Odds Ratio (95% confidence intervals)) between food insecurity and overweight/ obesity among adults 
 
Author, Date Sample characteristics 
  Men & Women Men Women 
  Overweight Obesity Overweight Obesity Overweight Obesity 
Laraia et. al 
(2004) 
3945 adults ≥ 18 
years  
Louisiana 
 
 
 
New York 
 
 
1.0 
(0.56 – 1.69) 
 
 
0.90 
(0.63 – 1.24) 
0.90 
(0.45 – 1.65) 
2.10 
(1.13 – 4.02)* 
1.0 
(0.58 – 1.64) 
2.2 
(1.21 – 3.85)* 
    
Lyons et al 
(2008) 
145, 027 
individuals ≥ 12 
years 
 
Self-reported 
weight 
Measured 
weight 
   
1.22 
(1.20 –1.34)* 
1.23 
(0.72 – 2.07) 
 
1.66 
(1.63 – 
1.80)* 
1.35 
(0.90 – 2.00) 
Martin & 
Ferris (2007) 
200 parents and 
212 children   
1.67 
(0.68–4.07) 
2.45 
(1.15 – 5.25)*     
Parke et. al 
(2006) 
5080 women 
and 4618 men  
Food insecure 
without hunger   
0.71 
(0.49 – 1.01) 
0.74 
(0.49 – 1.10) 
1.22 
(0.87 – 1.72) 
1.76 
(1.44 – 
2.15)* 
  Food insecure with hunger   
0.94 
(0.59 – 1.48) 
0.90 
(0.56 – 1.45) 
1.67 
(1.08 –2.57)* 
1.28 
(0.79 – 2.08) 
Seligman et. al 
(2007) 
4423 adults ≥ 20 
years  
Mild food 
insecurity 
Severe food 
insecurity 
   
0.90 
 
0.90 
 
2.0 * 
 
1.0 
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Table 2.11 continued: Associations (Odds Ratio (95% confidence intervals)) between food insecurity and overweight/ obesity among adults 
 
Author, Date Sample characteristics 
  Men & Women Men Women 
  Overweight Obesity Overweight Obesity Overweight Obesity 
Townsend et. 
al (2001) 9479 Adults  
Mild food 
insecurity 
Moderate food 
insecurity 
Severe food 
insecurity 
  
Not  reported 
as association 
not significant 
 
1.30 
(1.08 – 1.52)* 
1.50 
(0.90 – 2.61) 
0.39 
(0.05 – 2.83) 
 
Weigel et. al 
(2007) 
100 seasonal/ 
migrant farm-
workers 
 
Food insecure 
without hunger 
Food insecure 
with hunger 
2.52 
(0.19 – 3.36) 
3.03 
(0.57 – 16.1) 
1.36 
(0.24 – 7.70) 
0.69 
(0.23 – 2.03) 
 
    
Wilde & 
Peterman 
(2006) 
8751 adults ≥ 18 
years  
Marginally food 
secure 
Food insecure 
without hunger 
Food insecure 
with hunger 
  
1.40 
(0.97 – 2.02) 
1.22 
(0.87 –1.72) 
1.67 
(1.08 –2.57)* 
1.58 
(1.11 – 2.24)* 
1.76 
(1.44 – 2.15)* 
1.28 
(0.79 – 2.08) 
1.26 
(0.87 – 1.83) 
0.71 
(0.49 – 1.01) 
0.94 
(0.59 – 1.48) 
1.43 
(1.06 – 
1.93)* 
0.74 
(0.49 – 1.10) 
0.90 
(0.56 – 1.45) 
Whitaker & 
Sarin (2007) 
1707 mothers of 
preschool 
children 
 
Marginally food 
secure 
Food insecure 
     
1.16 – 1.46 
(0.89 – 1.66) 
1.20 – 1.21 
(0.89 – 1.63) 
Canada 
Vozoris & 
Tarasuk 
(2003) 
 
81,581adults     0.7 (0.5 – 0.9) 
1.2 
(0.7 – 2.0) 
1.2 
(0.9 – 1.5) 
0.8 – 0.9 
(0.5 – 1.4) 
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Table 2.11 continued: Associations (Odds Ratio (95% confidence intervals)) between food insecurity and overweight/ obesity among adults 
 
Author, Date Sample characteristics 
  Men & Women Men Women 
  Overweight Obesity Overweight Obesity Overweight Obesity 
Finland 
Sarlio-
Lahteenkorva 
& Lahelma 
(2001) 
6506 individuals 
≥ 15 years   
0.7 – 1.1 
(0.5 – 1.3) 
0.9 – 1.4 
(0.6 – 1.4)     
AA, African American. 
* Significant P < 0.05 
1 Difference in mean BMI between food insecure and food secure houses presented 
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Table 2.12: Associations (Odds ratio, 95% confidence interval) between food insecurity and health outcomes among adults 
 
Author, Date Sample characteristics Depression 
Anxiety/ 
mood 
disorder 
Diabetes Hypertension High cholesterol/ dyslipidaemia 
Heart 
disease/ 
stroke 
Poor self-
reported  general 
health 
         
USA 
Beydoun & 
Wang (2009) 
2217 adults 20 
– 39 years 
2.76 
(1.00 – 7.65)*     
 
 
Casey et. al 
(2004) 
 
5306 mothers 
with children < 
36 months 
from clinics/ 
emergency 
centres 
2.69 
(2.33 – 3.11)*     
 
 
Holben & 
Pheley (2006) 1 
808 Adults 
from areas 
with high 
poverty levels 
  
6mg/dl 
(blood glucose) 
0.2% HbA1c 
1.0 mm/Hg 1.0 mg/dl 
 
 
Kaiser et. al 
(2007) 
4037 women ≥ 
18 years in 
California 
1.61 
(1.28 – 2.02)*     
 
1.49 
(1.14 – 1.95)* 
Klesges et. al 
(2001) 
1002 Women 
with moderate 
– severe 
physical 
disability ≥ 65 
years 
1.13 
(1.04 – 1.22)*     
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Table 2.12 continued: Associations (Odds ratio, 95% confidence interval) between food insecurity and health outcomes among adults 
Author, Date Sample characteristics Depression 
Anxiety/ 
mood 
disorder 
Diabetes Hypertension High cholesterol/ dyslipidaemia Heart disease 
Poor self-
reported general 
health 
Laraia et. al 
(2009) 
206 African-
American 
mothers 
accessing 
social welfare 
services 
1.09 
(1.02 – 1.16)*     
 
 
Laraia et. al 
(2006) 
606 pregnant 
women ≤ 
400% below 
federal poverty 
line 
1.87 
(1.40 – 2.51)* 
2.14 
(1.55 – 
2.96)* 
   
 
 
Laraia et. al 
(2004) 
 
3945 Adults ≥ 
18 years 
1.59 – 1.87 
(1.27 – 2.51)*     
 
4.6 – 7.2 
(1.91 – 20.02)* 
Lee et. al   
(2001) 
6586 older 
adults 60 – 96 
years 
     
 
2.33 
(1.73 – 3.14)* 
Nelson et. al 
(2001) 
(N = 1281) 
1152 adults > 
20 years with 
self-reported 
diabetes 
     
 
2.1* 
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Table 2.12 continued: Associations (Odds ratio, 95% confidence interval) between food insecurity and health outcomes among adults 
Author, Date Sample characteristics Depression 
Anxiety/ 
mood 
disorder 
Diabetes Hypertension High cholesterol/ dyslipidaemia Heart disease 
Poor self-
reported general 
health 
Seligman et. al  
(2010) 
5094 adults 18 
– 65 years with 
household 
incomes ≤ 
200% FPL 
  1.35 (1.05 – 1.74)* 
1.02 
(0.79 – 1.32) 
1.04 
(0.92 – 1.17) 
 
 
Seligman et. al 
(2007) 
4423 adults ≥ 
20 years   
2.2 
(1.2 – 3.9)*   
 
 
Siefert et. al 
(2004) 
676 women 18 
– 54 years 
receiving cash 
assistance 
1.88 – 2.72 
(1.02 – 4.75)*     
 
1.93 – 2.76 
(1.13 – 4.49)* 
Siefert et. al 
(2001) 
724 Women 18 
– 54 years 
receiving cash 
assistance 
2.21 – 2.82 
(1.48 – 4.07)* 
1.83 – 2.00 
(1.00 – 
3.59)* 
   
 
1.53 – 2.02 
(1.03 – 2.92)* 
 Weigel et. al 
(2007) 
100 seasonal/ 
migrant farm-
workers 
  1.29 – 1.99 (0.36 – 11.2) 
0.56 – 0.71 
(0.23 – 2.15) 
0.53 – 2.04 
(0.42 – 6.29) 
 
 
Whitaker et. al 
(2006) 
(N = 2870) 
2870 mothers 
of preschool 
children 
1.4 – 2.2 
(1.1 – 2.9)* 
1.7 – 2.3 
(1.0 – 3.6)*    
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Table 2.12 continued: Associations (Odds ratio, 95% confidence interval) between food insecurity and health outcomes among adults 
Author, Date Sample characteristics Depression 
Anxiety/ 
mood 
disorder 
Diabetes Hypertension High cholesterol/ dyslipidaemia Heart disease 
Poor self-
reported general 
health 
 Canada 
Fuller-
Thomson & 
Nimigon (2008) 
929 Adults 
with chronic 
fatigue 
syndrome 
1.59 
(1.09 – 2.34)*     
 
 
Gucciardi et. al 
(2009) 
2523 
individuals ≥ 
12 years with 
diabetes 
 2.18 (1.54 – 3.08)    
2.39!(1.32!–!4.32)! 1.89 – 4.17 (1.32 – 7.14)* 
Tarasuk et. al 
(2001) 
(N = 153) 
153 women 19 
– 49 years with 
child < 15 
years 
participating in 
food hamper 
program 
     
 
1.88 
(0.93 – 3.84) 
Vozoris & 
Tarasuk (2003) 81,581 adults 
3.50 
(2.90 – 4.40)*  
1.80 
(1.20 – 2.60)* 
1.60 
(1.20 – 2.10)*  
2.5 (1.6 – 3.8) 
2.9 
(2.4 – 3.4)* 
England 
Melchior et. al 
(2009) 
116 families 
with same-sex 
twins 
2.82 
(1.61 – 4.83)*     
 
 
* Significant P < 0.05 
1 Difference in mean values between food insecure and food secure houses presented 
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Table 2.13: Associations between food insecurity and core-food intakes among children 
 
Author, date Sample characteristics Grain intakes Fruit intakes Vegetable intakes Dairy intakes 
Animal protein 
intakes 
Snack 
intakes 
Casey et al (2001)1 5669 Children 0 – 17 years 0.69 serves* -0.3 serves* -0.1 serves -0.0015 serves* -0.33 serves  
Dave et al (2009) 1 
184 Hispanic 
children from 3 
elementary schools 
 -0.59 serves* -0.35 serves    
Eicher-Miller et al 
(2009)3 
11,247 children and 
adolescents 3 – 19 
years 
0.82 – 1.36 (0.52 – 
1.52)    
0.76 – 0.96 (0.60 – 
2.00)  
Kaiser et al (2003) 2 
211 children of 
individuals 
participating in food 
relief programs 
-9% -6% -5% -18%* -16%*  
Matheson et al 
(2002) 1 
124 5th grade 
students  0.27 serves 0.19 serves  -0.26 serves -0.35 serves* 0.12 serves
5 
Rosas et al (2009)4 
 
California 
 
Mexico 
602 mothers from 
California and 
Mexico with 
children aged 5 
years 
 
 
-0.9 serves 
 
-0.6 serves 
 
 
-0.8 serves 
 
-0.5 serves 
 
 
-0.4 serves 
 
-0.4 serves 
 
 
-0.7 serves 
 
-1 serve* 
 
 
-0.3 serves* 
 
-0.3 serves 
 
 
0.6 serves6* 
 
0.5 serves6 
* P < 0.05 
1 Difference in mean serve per day between food secure and food insecure household presented 
2 Difference in proportion of children food insecure consuming recommended intake compared to food secure children presented 
3 Odds ratio (9%% confidence interval) presented 
4 Difference in median serve per day between food secure and food insecure household presented 
5 Servings of ‘sweets and snacks’ and ‘convenience foods’ as identified by 24-hour recall, based on 9 food categories identified using the Nutrient Data System for 
Research derived from the USDA Handbook number 8 
6 Servings of ‘sweets and fried snacks’ and ‘fast foods’ as identified by food frequency questionnaire
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Table 2.14: Associations (Odds Ratio (95% confidence intervals)) between food insecurity and overweight among children. 
 
Author, Date Sample 
characteristics 
 Boys & Girls Boys Girls 
 Overweight Overweight Overweight 
      
United States 
Alaimo et. al (2001) 9196 children 2 – 16 years 
White 
Black 
Mexican-
American 
 
0.35 (0.05 – 2.22) 
1.10 (0.50 – 2.40) 
1.33 (0.74 – 2.39) 
3.55 (0.82 – 15.40) 
0.90 (0.47 – 1.71) 
0.70 (0.36 – 1.34) 
Casey et. al (2006) 6995 children 3 – 17 years  1.32 (1.03 – 1.69)*   
Gundersen et. al (2009) 
2516 children 8 – 
17 years ≤200% 
below federal 
poverty line 
All 
White 
Black 
Hispanic 
1.14 (0.84 – 1.54) 
0.89 (0.49 – 1.63) 
1.05 (0.73 – 1.51) 
1.14 (0.73 – 1.79) 
1.04 (0.68 – 1.60) 1.25 (0.83 – 1.89) 
Gundersen et. al (2008) 
1031 hhildren 
from households  
≤ 200% federal 
poverty line 
  1.38 (0.62 – 3.04) 0.96 (0.46 – 1.99) 
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Table 2.14 continued: Associations (Odds Ratio (95% confidence intervals)) between food insecurity and overweight among children. 
 
Author, Date Sample 
characteristics 
 Boys & Girls Boys Girls 
 Overweight Overweight Overweight 
Kaiser et. al (2002) 
239 Children of 
individuals 
participating in 
food relief 
programs 
 12%   
Martin and Ferris (2007) 184 children  1.41 (0.67 – 2.81)   
Metallinos-Katsaras et. al (2009) 
8493 children (1 
month – 5 years) 
with mothers 
participating in 
social welfare 
program 
≤ 2 years of age 
2 - 5 years of age  
0.76 – 0.88 (0.48 – 1.21) 
1.03 – 1.09 (0.73 – 1.47) 
0.65 (0.47 – 0.88)* 
1.47 (1.05 – 2.06)* 
Rose & Bodor (2006) 12,890 children  0.80 (0.66 – 0.98)*   
Whitaker and Orzol (2006) 2452 children 3 years old  0.63 – 0.91 (0.34 – 1.21)   
Canada 
Dubois et al (2006) 2103 Children born in 1998  1.96 (1.05 – 3.64)*   
*Significant P < 0.05 
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Table 2.15: Associations (odds ratio (95% CI)) between household and individual food insufficiency and potential determinants of food insufficiency among the 1!
general Queensland population (n = 10,541) as identified by Radimer et al (1997) 2!
 Individual food insufficiency Household food insufficiency 
 Total population Total population Males Females 
Age ≤ 50 years 3.5 (2.6 – 4.9) 3.3 (2.5 – 4.4) 2.8 (1.8 – 4.3) 3.7 (2.6 – 5.3) 
Income < $7500 per capita 3.3 (2.7 – 4.2) 3.0 (2.5 – 3.6) 3.4 (2.6 – 4.5) 2.8 (2.2 – 3.5) 
Unemployed 2.2 (1.6 – 3.2) 2.2 (1.6 – 3.0) 2.0 (1.3 – 3.0) 2.6 (1.5 – 4.3) 
Shared housing 2.2 (1.6 – 2.9) 2.1 (1.6 – 3.0) 2.8 (1.9 – 4.1) 1.6 (1.1 – 2.3) 
Single-adult household 1.7 (1.2 – 2.3) 1.6 (1.2 – 2.1) 2.0 (1.2 – 2.3) 1.3 (0.9 – 1.9) 
Single marital status 1.8 (1.2 – 2.1) 1.5 (1.2 – 2.1) 1.2 (0.8 – 1.8) 1.8 (1.3 – 2.5) 
Separated 1.7 (1.2 – 2.4) 1.3 (1.0 – 1.8) 1.0 (0.6 – 1.7) 1.7 (1.1 – 2.5) 
Living in urban area 1.3 (1.0 – 1.6) 1.3 (1.1 – 1.6) 1.1 (0.9 – 1.5) 1.4 (1.1 – 1.8) 
Female 1.3 (1.0 – 1.6) 1.3 (1.1 – 1.6) NA NA 
CI , Confidence intervals; NA, Not applicable. 3!
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Chapter 3: Research Design 1!
Details of the methods and relevant methodology for each specific study are 2!
provided in the manuscripts in the following chapters; this section expands on these 3!
brief descriptions. As such, it contains some sections that review the available 4!
literature whereas other sections are more similar to the Methods section of a 5!
traditional monograph thesis.  6!
 7!
Firstly, the rationale for the conceptual framework and choice of study design is 8!
provided. The chapter then outlines the specific research questions developed and the 9!
methodology implemented to address these questions. 10!
 11!
3.1 CONCEPTUAL FRAMEWORK 12!
A conceptual framework of the factors associated with food insecurity was 13!
developed, prior to undertaking the study, in order to identify the presumed direction 14!
of the associations to be investigated. The conceptual framework used for this thesis 15!
was introduced in Chapter 1 (Figure 1.1). This diagram summarises the interactions 16!
between a number of potential determinants and consequences of food insecurity and 17!
was developed based on the current thinking of temporal ordering as suggested by 18!
previous research.   19!
 20!
Figure 1.1 identifies a range of factors that may be associated with food insecurity, 21!
however due to the time and financial constraints associated with undertaking a PhD 22!
project the scope of this study had to be narrowed to only examine a selected few. A 23!
majority of potential determinants of food insecurity were identified to be 24!
sociodemographic characteristics. In addition these factors were also potential 25!
confounding variables between food insecurity and many associated health and 26!
dietary factors. As such, data collection focused on potential sociodemographic 27!
determinants. Certain individual and environmental factors, such as public 28!
transport infrastructure and household facilities were deemed to be beyond the 29!
scope of the project. In selecting potential outcomes to investigate, factors that 30!
were considered to be most important, and for which associations with food 31!
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insecurity were most meaningful, were selected in the process of narrowing the 1!
scope of this study. These factors included dietary intakes as modifiable lifestyle 2!
factors, and as alterations in dietary intakes are a direct consequence of food 3!
insecurity; and chronic conditions (diabetes, overweight/ obesity, heart disease, 4!
depression) and general health, as these factors place significant burdens on the 5!
Australian healthcare system and have been identified as National Health 6!
Priority Areas (Australian Institute of Health and Welfare 1996). Additionally, the 7!
type of data collection and ease of collecting data for each concept was 8!
considered. This resulted in the choice of two concepts each among adults and 9!
children to be examined in the study (dietary and health outcomes among 10!
adults, and health and behavioural outcomes among children, all of which were 11!
identified as important potential outcomes among these groups and had existing 12!
validated measures previously used in other research or population-based 13!
surveys). With the exception of weight status and core-food intakes, which have 14!
only been investigated without adjustment for potential confounders, no known 15!
Australian studies exist which examine the potential associations between these 16!
concepts and food insecurity. 17!
 18!
3.2 DEVELOPMENT OF RESEARCH QUESTIONS FOR EACH 19!
CONCEPT 20!
Once the concepts were selected, research questions were developed for each one 21!
with the purpose of delimiting the focus of the study. Each research question 22!
identified the specific facets that each concept would explore.  23!
 24!
The specific questions for this thesis were: 25!
 26!
1) What is the prevalence of food insecurity among households in 27!
socioeconomically-disadvantaged areas of Brisbane? 28!
 29!
2) Do difference in sociodemographic characteristics exist between 30!
individuals from food insecure households compared to those from food 31!
secure households? If so, what is the direction and magnitude of these 32!
differences? 33!
 34!
! !
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3) Are there differences in the prevalence of food insecurity as measured by the 1!
current single-item NHS measure compared to the 18-item USDA-FSSM? 2!
 3!
4) Do differences in dietary behaviours exist between individuals from food 4!
insecure households compared to those from food secure households? If so, 5!
what is the direction and magnitude of these differences? 6!
 7!
5) Do differences in health exist between individuals residing in food secure 8!
households and food insecure households in terms of: 9!
a. Self-reported general health; 10!
b. BMI (overweight and obesity); 11!
c. Utilisation of health care; 12!
d. Presence or previous diagnosis of chronic disease or psychological 13!
distress, such as: 14!
i. Diabetes; 15!
ii. Hypertension; 16!
iii. High cholesterol; 17!
iv. Heart attack; 18!
v. Stroke; 19!
vi. Hardened arteries; 20!
vii. Depression. 21!
If so, what is the direction and magnitude of these differences? 22!
 23!
6) Are there differences in the health and behavioural factors among children 24!
from food insecure households and children from food secure households in 25!
terms of: 26!
a. BMI (overweight and obesity); 27!
b. Parent-reported general health; 28!
c. Behaviour; 29!
d. Hyperactivity; 30!
e. Sociability; 31!
f. Emotional outcomes. 32!
If so, what is the direction and magnitude of these differences? 33!
 34!
! !
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3.3 STUDY DESIGN AND DATA COLLECTION CONSIDERATIONS 1!
People living in poverty or with disadvantage are at greater risk of being food 2!
insecure; for this reason, households within disadvantaged neighbourhoods were 3!
specifically targeted, in an effort to capture a relatively high proportion of those at 4!
highest risk of food insecurity. In designing this study and the methods for data 5!
collection, we aimed to obtain a representative sample of this population, with 6!
sufficient numbers to allow for the investigation of potential associations. A cross-7!
sectional study was considered suitable for providing estimates of the prevalence of 8!
food insecurity and enabled the establishment of associations between food 9!
insecurity and dietary behaviours and health.  10!
 11!
The choice of a mail-based survey administration was based on a number of 12!
considerations. To date, most studies of the potential determinants and consequences 13!
of food insecurity have employed interviewer-administered questionnaires- either 14!
done face-to-face or via the telephone. However, to address the research questions of 15!
the current study it was considered that a postal-administered survey would be the 16!
best administration mode. The use of a mail-based survey for data collection allowed 17!
for the recruitment of a sufficient number of participants in order to investigate the 18!
potential associations of interest among a sample representative of residents of 19!
disadvantaged suburbs. Furthermore, the use of a mail-based survey may have aided 20!
in minimising potential response bias and improving response rates due to the 21!
sensitive nature of the topic. Finally, a cross-sectional study implementing a mail-22!
based survey was appropriate for the time and resource constraints associated with a 23!
PhD project. It should be acknowledged that along with landline based phone 24!
surveys (as undertaken in the NHS), mail-based surveys may also under-represent 25!
lower socioeconomic groups (Turrell and Najman 1995). However, sampling 26!
specifically from lower-socioeconomic areas of Brisbane and following a 27!
standardised protocol for mail-based surveys to maximise response rates were 28!
implemented to address this issue. Furthermore, associations identified via the use of 29!
a mail-based survey are likely to underestimate the actual association, rather than 30!
over-represent these relationships (Turrell and Najman 1995).   31!
 32!
! !
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3.4 QUESTIONNAIRE DEVELOPMENT 1!
The questionnaire was developed using standardised items, previously validated 2!
among the Australian population. An outline of where each item was selected from is 3!
provided in Appendix A. The data collected included: socio-demographic variables 4!
(age, employment status, education, income, indigeneity), food security status, 5!
number of servings of fruit, vegetables and meat and frequency of take-away 6!
consumption, medical (chronic disease, self-reported general health, psychological 7!
wellbeing i.e. depression and anxiety) and behavioural (children’s behaviour, 8!
hyperactivity, sociability) factors associated with food insecurity.  9!
 10!
Food security status was assessed using the USDA-FSSM adapted (as per 11!
Section 3.6) to suit an Australian population. Categorisation of severity of food 12!
insecurity occurred as outlined in the Guide for Measuring Food Security 13!
(Bickel, Nord et al. 2000). 14!
 15!
Further information about each of the measures is included in the relevant article. A 16!
full copy of the questionnaire is included in Appendix B. 17!
 18!
3.5 ETHICS 19!
Important ethical issues to be considered were informed consent and confidentiality. 20!
Prior to receiving a questionnaire, participants were provided a letter informing them 21!
about the study. Self-administered questionnaires were sent to participants via post 22!
and completion and return of the questionnaire was taken as informed consent. All 23!
data were de-identified and unique identifying numbers were used to ensure 24!
confidentiality. A key file linking names to participant ID numbers was stored 25!
separately from other study data. All information relevant to the study was held in a 26!
locked cabinet or password protected computer in a secure room on QUT premises. 27!
All participants were notified of their right to withdraw from the interview at any 28!
point in time.  29!
 30!
Formal ethical approval was obtained through the QUT Human Research Ethics 31!
Committee in November 2008 (project approval number 0800000735) (ethics 32!
certificate included in Appendix C), prior to piloting, and consequent changes to the 33!
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questionnaire were approved by the QUT ethic committee prior to dissemination. 1!
The participant information letter and follow-up letters are provided in Appendix D. 2!
 3!
3.6 QUESTIONNAIRE PILOTING 4!
Piloting was undertaken over a one week period in December 2008. Figure 3.1 5!
provides an overview of the piloting process. Initially, flyers detailing the piloting 6!
process were provided to facilities and administration staff at Queensland University 7!
of Technology (QUT). An e-mail was then circulated to staff of QUT via ‘QUT 8!
classifieds’, a self-subscribed e-mail service available to QUT staff members across 9!
all divisions and faculties. 10!
 11!
The questionnaire was trialled among a convenience sample of individuals 12!
responding to an advertisement sent via e-mail to QUT classifieds. Participants were 13!
selected based on gender, occupation and whether they had children. An attempt was 14!
made to include equal numbers of people with and without children, and to select 15!
people from administration and/or blue-collar occupations as these groups were 16!
likely to represent target groups living in disadvantaged areas and would ensure the 17!
questionnaire was able to be comprehended by a wide range of potential participants. 18!
Recruitment was ceased at the point of saturation (n = 15 participants). The 19!
characteristics of those who participated in the pilot are summarised in Table 3.1. 20!
Participants in the pilot were required to complete the questionnaire and then answer 21!
questions regarding ease of comprehension, whether there were any difficult 22!
questions and how they felt questions may be improved upon. The time taken to 23!
complete the questionnaire was recorded along with the answers to each question. An 24!
example of the questions asked about the survey is included in Appendix E.  25!
 26!
All responses to each item were recorded in a table and changes made accordingly. 27!
The time taken to complete the questionnaire ranged from seven to twenty-eight 28!
minutes, with an average time of twelve minutes. The main changes to the 29!
questionnaire involved changes to the wording of certain items (particularly items in 30!
the health and food access security sections) to improve comprehension and changes 31!
to the wording of some response categories. Notable changes include minor 32!
alterations to some wording of the SF12 to improve readability, changing ‘kinds’ of 33!
food to ‘types’ of food in Sections three and six and rephrasing questions to read 34!
! !
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Figure 3.1: Process undertaken during piloting of questionnaire for food security study. 1!
 2!
 3!
 4!
 5!
 6!
 7!
 8!
 9!
 10!
 11!
 12!
 13!
 14!
 15!
 16!
 17!
 18!
 19!
 20!
 21!
 22!
 23!
 24!
 25!
 26!
 27!
 28!
 29!
 30!
 31!
 32!
 33!
 34!
 35!
 36!
 37!
 38!
 39!
 40!
 41!
 42!
‘because there wasn’t enough money’ as opposed to ‘because you couldn’t afford 43!
to’. Suggestions to improve response rates included the use of gratuities, the 44!
inclusion of study contact details on the questionnaire and reassurance that 45!
participant confidentiality would be maintained. Further details of the changes 46!
made to the questionnaire are summarised in Appendix E.  47!
 48!
 49!
 50!
 51!
 52!
Results summarised 
Changes made to questionnaire 
Flyers handed out to 
QUT staff 
Advertisement sent via 
QUT classified 
Questions about 
questionnaire 
Completion of 
questionnaire 
Pilot of questionnaire 
Time for piloting booked 
Selection of participants 
from respondents 
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Table 3.1: Characteristics of participants (n = 15) in pilot of food security questionnaire. 1!
  2!
Characteristics  
 
Age 
                                  
34.0 ± 10.9 
 
Gender  
 Males 
                       
 3 (26.7) 
 
Occupation 
Full time                 
Part-time 
Home-duties 
Unable to work 
Self-employed 
 
11 (73.3) 
1 (6.7) 
1 (6.7) 
1 (6.7) 
1 (6.7) 
 
Children in households 
Yes 
 
6 (40) 
 
Number of people in household 3.4 ± 2.4 
 
Household structure 
Living alone, no children 
Single living with friends/ relatives        
Single-parent living with children          
Married/ Defacto couple with no children          
Married/ Defacto couple with children                           
 
1 (6.7) 
4 (26.7) 
1 (6.7) 
4 (26.7) 
5 (33.3) 
 
Living arrangements 
Renting 
Home-owner, no mortgage 
Home-owner, with mortgage 
Living with parents 
 
5 (33.3) 
2 (13.3) 
7 (46.7) 
1 (6.7) 
 
Continuous variables presented as median (interquartile range), categorical variables presented as n (%). 3!
 4!
 5!
3.7 SAMPLING 6!
To determine the sample size required for sufficient power, a list of all outcome 7!
variables was constructed. Results from previous studies and data from the NHS 8!
2004 were used to identify proportions and/or mean values and standard deviations 9!
for differences between food secure and food insecure households in previous 10!
studies. Minimum meaningful differences were then derived and used for sample 11!
size calculations. Minimum meaningful differences were derived based on the 12!
findings of previous studies as well as taking into account logistical considerations 13!
and the budgetary and time constraints involved in undertaking a PhD.  14!
 15!
 16!
 17!
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The equations used to calculate sample size were as follows: 1!
Starting figure 2!
1) For comparing means: 3!
Starting figure = (21 x SD2) / (minimum difference)2  4!
2) For comparing proportions: 5!
Starting figure = [10.5 x ((proportion1 x (1 - proportion1) + (proportion2 x (1- 6!
proportion2)) / (proportion1 – proportion2) 2 7!
 8!
Final sample size 9!
Starting figures determined using the described formulae were then multiplied by 10!
factors of 1.6 to account for 60% non-response, 1.2 to accommodate for potential 11!
multivariable modelling, two to allow for individual analyses for males and females 12!
and finally two, as this was the number of groups for comparison.  Results were then 13!
multiplied by a factor of 2.33 to account for an uneven sample fraction (only 30% of 14!
our target population were expected to be food insecure) . The results of the sample 15!
size calculations for each outcome variable are presented in Table 3.2.  16!
 17!
Table 3.2: List of variables and required sample sizes to determine reported 18!
meaningful difference between food secure and food insecure households.  19!
Variable Measured/ categorised Minimum difference Required sample size 
    
Adults 
Fruit intake Servings per day 1 serving per day 941 
Vegetable intake Servings per day 1 serving per day 583 
Take-away intake Consumed daily 20% 677 
Visits to general 
practitioner 1 visit; 2 visits; 3+ visits 10 – 20% 1087 
Visits to hospital 1 visit; 2 visits; 3+ visits 15 – 20% 1055 
Hypertension % per group* 20% 1043 
Stroke % per group* 15% 773 
Heart attack % per group* 15% 881 
High cholesterol % per group* 20% 885 
Hardening of arteries % per group* 15% 790 
Diabetes % per group* 20% 947 
Self-reported 
general health (fair/ 
poor) 
% per group* 25% 861 
BMI  Mean BMI (kg/m2) 2 kg/m2 706 
Children 
Overweight status Yes/ No 25% 669 
Parent-reported 
general health % per group* 25% 605 
Days away from 
school (Yes/No) % per group* 20% 649 
* groups to be compared are food secure and food insecure households. 20!
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The variable that yielded the largest sample size was selected for determination of 1!
the final sample size. To determine a minimum difference of 10 to 20 percentage 2!
points in the proportion of people reporting one or more admissions to hospital (in 3!
the previous six months) (among food secure and food insecure households) as 4!
statistically significant, with 90% power, 1087 people were required to be 5!
approached. This assumed that 60% of those contacted would not respond and 6!
allowed a contingency of 20% to accommodate for multivariable modelling to adjust 7!
for potential confounders (Bowling 1997, Baguley 2004, Battistutta 2007). Furthermore 8!
this accounted for males and females to be analysed separately as gender has 9!
previously been identified as an effect modifier in the literature (Holben and Pheley 10!
2006, Wilde and Peterman 2006, Lyons, Park et al. 2008, Park, Kersey et al. 2009).  11!
 12!
After identification of the required sample size, a list of Census Collector Districts 13!
(CCDs) in Brisbane was collated and census data was utilised to identify 14!
neighbourhoods to be surveyed. CCDs are the smallest units for which statistical data 15!
is available from the Australian Bureau of Statistics (ABS). The 82 CCDs that 16!
comprise the most deprived five percent on the poverty scale according to the 17!
Socioeconomic Index for Areas (SEIFA) were selected. On average, each CCD 18!
contains approximately 480 households, therefore over the 82 selected CCDs there 19!
was approximately 39 360 households from which to sample 1000. SEIFA is an 20!
index of socioeconomic disadvantage developed by the Australian Bureau of 21!
Statistics (ABS). SEIFA provides a population-based weighted value for each CCD, 22!
with a low index value indicating greater disadvantage (Australian Bureau of Statistics 23!
2006).  24!
 25!
One thousand Households within the selected CCDs were then randomly sampled. A 26!
copy of the electoral roll was obtained and used to identify individuals within the age 27!
range 25 – 45 years. This age range was selected in order to maximise the likelihood 28!
of responses from households with a residential child, in order to address the fourth 29!
research question. Addresses were then geo-coded onto a map of Brisbane using 30!
MapInfo (version 11.5, MapInfo Corporation, Troy, New York) and one thousand 31!
individuals from within the desired CCDs were randomly sampled, with a maximum 32!
of one individual being sampled per household.  33!
 34!
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3.8 QUESTIONNAIRE ADMINISTRATION 1!
Data collection was consistent with the Dillman methodology; this process involved 2!
five different points of contact and the inclusion of a gratuity to establish trust and to 3!
offset any inconvenience involved with completing the survey. Following this set of 4!
procedures has been shown to produce high quality information and maximise 5!
response rates (Dillman 2007).   6!
 7!
Participants initially received a pre-notification letter detailing the study and 8!
providing notice that a questionnaire would follow via mail. The questionnaire was 9!
received four days later and included another letter re-iterating the purpose of the 10!
study and a reply paid envelope for return of the questionnaire. The inclusion of 11!
replied paid envelopes has been shown to improve response rates by reducing the 12!
potential inconvenience and costs involved with returning a self-completed survey 13!
(Dillman 2007). Dillman emphasises the benefits of the inclusion of tangible gratuities 14!
to improve response rates, consequently a one-dollar instant lottery ticket to 15!
compensate participants for their time and offset any inconvenience involved with 16!
completing the survey was provided with the survey. A token of appreciation 17!
provided in advance establishes trust between the researcher and the respondent and 18!
thus improves response rates (Dillman 2007). Gratuities with a tangible value, in 19!
particular those that are monetary based such as small amounts of money (one or two 20!
dollar notes) or instant lottery tickets have been shown to increase response rates 21!
more effectively than non-tangible gratuities (such as pens or magnets) (Church 22!
1993).  23!
 24!
Respondents to the questionnaire were removed from the mail-list via the aid of 25!
participant identification numbers. Two weeks after receipt of the questionnaires, 26!
those who had not responded to the questionnaire were sent a follow-up letter 27!
reminding them that they had not responded and requesting return of the 28!
questionnaire (completed if they chose to participate or blank should they prefer to 29!
not participate). After a further 2 weeks a replacement questionnaire was mailed to 30!
individuals who had not responded. This was followed by a final reminder letter two 31!
weeks later.  32!
  33!
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Each letter was personalised to an individual member of the household and re-1!
iterated the reasons for undertaking the study as well as provided contact details for 2!
further queries. Dillman suggests that such strategies create positive regards and in 3!
turn improve response rates (Dillman 2007).  4!
 5!
3.9 DATA MANAGEMENT 6!
To ensure quality data entry, questionnaire items were pre-coded. Upon receipt of the 7!
questionnaire data was entered into SPSS by the PhD candidate. 8!
   9!
To ensure data quality, a subset of 10% (n = 50) of the returned surveys were key-10!
entered twice for verification. Frequencies were generated between the subset and 11!
original data and compared for discrepancies. Data was also checked for inconsistent 12!
or out-of range data and multiple entries. Inconsistent data and outliers were 13!
identified via the generation of frequencies and through checking the distribution of 14!
responses. Identified errors were addressed by returning to the original questionnaire 15!
and adjusting the data via: 16!
 17!
• Correcting the inputted value to the true response for errors in typing or data 18!
entry or data that was inconsistent with coding  19!
• Inputting the correct value (based on review of the original questionnaire) or 20!
correcting obvious errors in completion of the questionnaire (for example a 21!
participant recorded themself as 1.63cm tall rather than 1.63m tall by simply 22!
recording their value for height in the wrong box) for out of range data or 23!
data that was inconsistent with coding (not due to error in data entry) 24!
 25!
Outliers and inconsistent data were resolved before data storage and analyses 26!
occurred. 27!
 28!
3.10 STATISTICAL ANALYSES 29!
A summary of how the response rate was calculated is summarised in Article 2. A 30!
total of 505 individuals responded to the survey (53% response rate) with complete 31!
data regarding food security status available for 487 households for analyses to 32!
investigate the potential sociodemographic determinants, diet and health 33!
consequences of food insecurity among adults. Of the 505 that responded, 185 34!
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reported having at least one residential child in the house, thus data on 185 1!
households were available to investigate the potential socio-demographic 2!
determinants and potential health, social and behavioural outcomes among children. 3!
 4!
Figure 3.2 outlines the associations that were investigated via statistical analyses. 5!
Analyses consisted of: 6!
1) Frequencies to describe the prevalence and degree of food insecurity 7!
experienced by households in socioeconomically disadvantaged 8!
neighbourhoods in Brisbane. 9!
 10!
2) Calculation of Cronbach’s α to investigate the internal reliability of 11!
scales, specific to this sample. 12!
 13!
3) Rach analyses to investigate the psychometric properties of the 14!
USDA-FSSM among the current sample 15!
 16!
4) Chi-square tests to investigate bivariate associations between food 17!
insecurity and:  18!
a. Dietary intake; 19!
b. Self and parent-reported general health; 20!
c. BMI (in adults and children); 21!
d. Number of visits to doctor/ hospital. 22!
e. Presence of diabetes/ high blood pressure/ hardening of the 23!
arteries/ high cholesterol/ overweight/ obesity; 24!
f. Depression or anxiety; 25!
g. Child’s weight status 26!
h. Number of days child had away from school or activities 27!
i. Child’s behaviour, hyperactivity and sociability; 28!
 29!
5) Logistic regression was used to account for potential confounding on any 30!
differences seen between food secure and food insecure households. 31!
Chapter six includes a summary of how potential confounding factors 32!
were identified and consequently adjusted for when investigating 33!
associations between health and dietary factors and food insecurity. 34!
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In Chapter seven, after adjustment for potential income, the only 1!
other sociodemographic factor that was significantly associated with 2!
food insecurity was ethnicity. Exploratory data analyses adjusting for 3!
ethnicity, as well as other sociodemographic characteristics 4!
(regardless of whether significantly associated when unadjusted for 5!
potential confounders) were undertaken, however the inclusion of 6!
other covariates did not significantly alter the findings of the study. 7!
For this reason, and in order to maximize power, income was the only 8!
covariate adjusted for in Chapter seven. 9!
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Figure 3.2 Associations investigated by the current research project 1!
 2!3!
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Abstract 1!
 2!
Objective: Food insecurity may be associated with a number of adverse health and 3!
social outcomes however our knowledge of its public health significance in Australia 4!
has been limited by reliance on a single-item measure in the Australian National 5!
Health Surveys (NHS) to assess the full extent of food insecurity, and, more 6!
recently, the exclusion of food security items from these surveys. The current study 7!
compares prevalence estimates of food insecurity in disadvantaged urban areas of 8!
Brisbane using the one-item NHS measure with three adaptations of the United States 9!
Department of Agriculture Food Security Survey Module (USDA-FSSM).  10!
 11!
Design: Data were collected by postal survey (n= 505, 53% response). Food security 12!
status was ascertained by the measure used in the NHS, and the 6-, 10- and 18-item 13!
versions of the USDA-FSSM. Demographic characteristics of the sample, prevalence 14!
estimates of food insecurity and different levels of severity of food insecurity 15!
estimated by each tool were determined.        16!
 17!
Setting: Disadvantaged suburbs of Brisbane city, Australia, 2009. 18!
 19!
Subjects: Individuals aged ≥ 18 years. 20!
 21!
Results: Food insecurity was prevalent in socioeconomically-disadvantaged urban 22!
areas, estimated as 19.5% using the single-item NHS measure. This was significantly 23!
less than the 24.9% (P <0.01), 22.0% (P = 0.01) and 21.3% (P = 0.03) identified using 24!
the 18-item, 10-item and 6-item versions of the USDA-FSSM, respectively. Each of 25!
the USDA-FSSM adaptations appeared to have reasonable validity among the current 26!
sample. The proportion of the sample reporting more severe food insecurity were 27!
10.7%, 10% and 8.6% for the 18-, 10- and 6-item USDA measures respectively, 28!
however this degree of food insecurity could not be ascertained using the NHS 29!
measure.  30!
 31!
Conclusions: The measure of food insecurity employed in the NHS may underestimate 32!
its prevalence and public health significance. Future monitoring and surveillance 33!
efforts should seek to employ a more accurate measure. 34!
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Introduction 1!
 2!
Food insecurity is the limited or uncertain availability or access to nutritionally-3!
adequate, culturally-relevant or safe foods (Kendall and Kennedy 1998, Food and 4!
Agricultural Organisation 2003, Food and Agriculture Organisation 2009, World 5!
Health Organisation 2010). Food insecurity may be associated with a myriad of 6!
adverse health outcomes. Among adults, it may lead to dietary choices less consistent 7!
with recommendations for good health (Tarasuk 2001, Kirkpatrick and Tarasuk 2008), 8!
overweight or obesity (Wilde and Peterman 2006, Jones and Frongillo 2007), poorer 9!
self-reported general health (Vozoris and Tarasuk 2003, Stuff, Horton et al. 2004) 10!
and increased risk of chronic disease (such as heart disease, diabetes and depression) 11!
(Vozoris and Tarasuk 2003, Heflin, Siefert et al. 2005, Holben and Pheley 2006). 12!
Among children, food insecurity may result in poorer self or parent-reported general 13!
health (Alaimo, Olson et al. 2001, Cook, Frank et al. 2004), lower academic 14!
achievement (Kleinman, Murphy et al. 1998, Jyoti, Frongillo et al. 2005), behavioural 15!
and conduct problems (Kleinman, Murphy et al. 1998), and worse health and social 16!
outcomes in adulthood (Klinteberg, Schalling et al. 1990, Fergusson, Horwood et al. 17!
2005). 18!
 19!
The prevalence of food insecurity ranges from 4-14% among population-based 20!
samples in developed countries (Booth and Smith 2001) and up to 82% among 21!
disadvantaged groups (such as ethnic minorities and single-parent families) (Kendall 22!
and Kennedy 1998, Booth and Smith 2001, American Dietetic Association 2006). 23!
However, the vast majority of studies have been conducted in the United States; these 24!
have predominantly identified food insecurity using the 18-item United States 25!
Department of Agriculture Food Security Survey Module (USDA-FSSM) (Bickel, 26!
Nord et al. 2000, Nord, Andrews et al. 2009). In Australia, a single-item measure of 27!
food insecurity has been incorporated in the National Health Survey (NHS) and, 28!
albeit incorrectly, is used as an indicator of all severities of food insecurity 29!
(Australian Bureau of Statistics 2006). The most-recent NHS survey (2007/08) did not 30!
measure food insecurity, under the presumption it was of low prevalence among the 31!
general population; previous NHS data using the single-item measure have estimated 32!
the prevalence of food insecurity to be 5% among the Australian population 33!
(Australian Bureau of Statistics 2006). However, research has suggested that the 34!
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single-item measure used in the NHS may underestimate the prevalence of food 1!
insecurity by up to 5 percentage points compared to the more comprehensive USDA-2!
FSSM (Nolan, Rikard-Bell et al. 2006). The USDA-FSSM comprises 18-items and 3!
allows identification of varying levels of severity (low food security, very low food 4!
security and low food security among children). The measure is also able to be 5!
shortened to a 10-item and 6-item sub-scale that is capable of differentiating between 6!
the low levels of food security and very low levels of food security. 7!
 8!
The recent global financial crisis co-occurred with a food crisis, which saw an 9!
unprecedented increase in the domestic cost of food and unemployment rates as well 10!
as decreased household incomes; this may have increased the prevalence of food 11!
insecurity and its salience as a public health issue, especially among 12!
socioeconomically disadvantaged groups in the community (Food and Agricultural 13!
Organisation 2009, International Monetary Fund 2010). This, combined with the 14!
potential previous underestimation of food insecurity among the Australian 15!
population, warrant the re-inclusion of a measure of food insecurity into national 16!
surveillance systems. Of benefit would potentially be the inclusion of a more 17!
comprehensive measure of food insecurity in order to provide a more accurate 18!
estimate of the true burden of food insecurity among the population. 19!
 20!
The current study compared the prevalence of food insecurity in disadvantaged 21!
suburbs of Brisbane city in 2009, utilising different measures to ascertain food security 22!
status; the one-item NHS measure and the 18-, 10- and 6-item measures of the USDA-23!
FSSM. Furthermore, the psychometric properties of the 18-, 10- and 6-item US 24!
tools are assessed to identify the appropriateness of the scales for a low-25!
socioeconomic Australian sample and potential improvements to improve the 26!
validity of these scales among an Australian population. 27!
 28!
 29!
Methods 30!
 31!
Study scope and sampling 32!
The current study was conducted in the Brisbane Statistical Sub-Division (SSD) and 33!
comprised 1000 individuals randomly selected from households in the 80 most 34!
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socioeconomically-disadvantaged census collector districts (CCDS) (most 1!
disadvantaged five percent of CCDs in the SSD). CCDs are the smallest units for 2!
which statistical data are available in Australia (Australian Bureau of Statistics 2006). 3!
 4!
The sampling of individuals was undertaken as follows. Firstly, the lowest five percent 5!
of CCDs were identified according to each CCD’s Index of Relative Socioeconomic 6!
Disadvantage (IRSD) score which was obtained from the Australian Bureau of 7!
Statistics (ABS) (Australian Bureau of Statistics 2006). Secondly, data providing 8!
name, gender, age and address were accessed via the electoral roll; individuals 9!
between the ages of 25 and 45 years were selected to capture the age group with the 10!
greatest likelihood of having a residential child (to address a related aim of the study), 11!
however, the final age range of respondents ranged between 20 – 59 years.  12!
Individuals residing in suburbs that contained the required CCDs were extracted and 13!
addresses were then geocoded to CCDs using MapInfo (version 11.5, MapInfo 14!
Corporation, Troy, New York). Finally, households within the required CCDs were 15!
identified and one thousand households were randomly selected to participate in the 16!
study. 17!
 18!
Participants and data collection 19!
Data collection occurred via postal-survey between March and May 2009. The 20!
questionnaire was 12 pages in length, comprised primarily of previously-validated 21!
items, and sought information on dietary and health factors, household food security 22!
status and a range of socio-demographic characteristics such as gender, age, country of 23!
birth, household income, family type and Indigenous status.  24!
 25!
Food security status 26!
Food security was assessed using four measures. Firstly, the single-item NHS question 27!
was included, which asked participants: ‘In the previous 12 months was there any time 28!
you have run out of food and not been able to purchase more?’ The response option 29!
was yes/no, and households were coded as either food secure or food insecure.   30!
 31!
The 18-item USDA-FSSM was also incorporated in the questionnaire, and included 32!
questions relating to the food situation of the household in the previous 12 months, 33!
such as running out of food and being unable to purchase more due to financial 34!
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constraints, being unable to afford balanced meals, reducing the size of meals or 1!
skipping meals because of being unable to afford food and going hungry due to not 2!
being able to afford food. Similar questions were asked in relation to children’s dietary 3!
behaviour (if children were present in the household). Responses to these items were 4!
summed (score of 1 for an affirmative response and 0 for a negative response) and 5!
scores were used to categorise households as either: food secure (0 to 2), low food 6!
security (3 to 5 among households without children, 3 to 7 among households with 7!
children), very low food security (6 to 10 among households without children, 8 to 12 8!
among households with children) and very low food security among children (13 to 18 9!
among households with children) (Bickel, Nord et al. 2000).  10!
 11!
The USDA-FSSM can to be shortened to a 10-item and 6-item version (Bickel, Nord 12!
et al. 2000). The appropriate questions were isolated and scored; households were 13!
categorised as either: food secure, low l food security or very low food security 14!
(Bickel, Nord et al. 2000).  For the purpose of data analyses, categories were 15!
dichotomised to ‘food secure’ or ‘food insecure’. 16!
 17!
Analyses 18!
Data were analysed using jMetrik freeware, SPSS version 16 (SPSS Inc., 19!
Chicago, IL, USA) and R software. 20!
 21!
Firstly, jMetrik freeware was utilised to undertake Rasch analyses to investigate 22!
the psychometric characteristics of the items in each of the USDA-FSSM 23!
adaptations. INFIT values were used to identify the discriminative capacity of 24!
each item by assessing the expected responses compared to actual responses. 25!
INFIT values investigate whether items in a scale measure the same construct 26!
independently of each other. When the responses to an item fit the model 27!
perfectly, an INFIT value of one is generated. INFIT values below one indicate 28!
fewer affirmative responses than expected, suggesting an item is redundant. 29!
INFIT values above one suggest that that more people answered affirmatively 30!
than predicted by the model, and that the information contributed to by the item 31!
may be ‘overvalued’. Based on widely accepted ranges, cut-off values were set at 32!
a recommended range of 0.8 to 1.2, with a wider acceptable range of 0.7–1.3 33!
(Wright and Linacre 1994). 34!
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Secondly, using SPSS and R, correlations between each of the USDA-FSSM 1!
adaptations and the single-item NHS measure were investigated via tetrachoric 2!
correlation. McNemar’s test (cross tabulation) was implemented to investigate 3!
the difference in prevalence estimated by each food security screening tool as well 4!
as the 18-, 10- and 6- item USDA tools with the raw score threshold adjusted to 5!
allow for the identification of the same prevalence as the single-item NHS 6!
measure. Finally, reliability analysis was used to investigate internal reliability of 7!
the 18-item, 10-item and 6-item measures. 8!
 9!
Results 10!
Of 1000 individuals sampled, three were unable to speak English, 49 no longer 11!
resided at the address listed on the electoral roll and one was overseas, leaving 12!
947 potential participants. Five-hundred and five completed questionnaires were 13!
returned, resulting in a final response rate of 53%, 487 for which complete data 14!
regarding food security status was available.  15!
 16!
Table 4.1 summarises the demographic characteristics of participants in the study 17!
compared to the characteristics of the general population in the CCDs sampled. The 18!
sample was comparable to the general population residing in the selected CCDs in 19!
terms of gender, country of birth and Indigenous status; however the sample included 20!
a slightly greater proportion of higher income households than the population within 21!
the selected CCDs.  22!
 23!
[TABLE 4.1 ABOUT HERE 24!
 25!
Psychometric properties of 18-, 10- and 6-item USDA-FSSM 26!
Results from the Rasch analysis are summarised in Table 4.2. Of the full 18 items 27!
in the USDA-FSSM, ten fell within the widely accepted range for fit, and four fell 28!
within the wider acceptable limits. Leaving only four that fell outside both the 29!
standard and wider acceptable ranges. Of these two were redundant and two 30!
appeared to have been provided more affirmative responses than predicted by 31!
the model. In the 10-item short form US adaptation two fell outside the wider 32!
limits of agreement (one redundant and one overvalued). Finally of the six item 33!
! !
Chapter!4:!Current!measure!of!food!insecurity!used!in!the!National!Health!Survey!may!be!underestimating!its!prevalence! 122!
version, three fell outside the standard acceptable range, however only one of 1!
these fell outside the wider limits of agreement. 2!
 3!
[TABLE 4.2 ABOUT HERE] 4!
 5!
Correlation between single-item NHS measure and USDA-FSSM adaptations 6!
Findings from the tetrachoric correlation analysis revealed a high level of 7!
correlation between the 18-, 10- and 6-item USDA-FSSM and the single-item 8!
NHS measure (r = 0.948, 0.972 and 0.948 respectively). 9!
 10!
Differences in prevalence between single-item NHS measure and USDA-FSSM 11!
adaptations 12!
The prevalence of food insecurity estimated by each measure is summarised in Table 13!
4.3. The 18-item USDA-FSSM identified a greater proportion of food insecure 14!
households compared to the 10- and 6-item USDA-FSSM and single-item tool (24.6% 15!
verse 22.0%, 21.3% and 19.5% respectively). McNemar’s test showed that the 5%, 16!
2.5% and 1.8% differences (absolute difference) between the single-item NHS 17!
question and the 18-item (P <0.001), 10-item (P = 0.01) and 6-item (P = 0.03) tools 18!
respectively were significant. Reliability analyses showed the 6-item, 10-item and 18-19!
item measures to have comparable reliabilities (Cronbach’s alpha 0.89 for each). 20!
 21!
[TABLE 4.3 ABOUT HERE] 22!
 23!
Table 4.4 provides a summary of the cumulative percent for the raw score of each 24!
of the USDA-FSSM adaptations. Based on these, the threshold score at which the 25!
USDA-FSSM most closely replicates the proportion of food insecurity as 26!
identified by the single-item NHS measures is four for the full 18-items (one point 27!
below the current threshold for food insecurity), and three and two for the 10- 28!
and 6-item USDA-FSSM respectively (equal to the current thresholds used to 29!
identify food insecurity using these tools). 30!
 31!
[TABLE 4.4 ABOUT HERE] 32!
 33!
 34!
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Food insecurity severity as estimated by each measure 1!
The 18-item, 10-item and 6-item tools estimated that 11.1%, 11.3% and 12.7% of the 2!
sample reported low food security and 12.7%, 10.7% and 8.6% reported very low food 3!
security, respectively. The 18-item tool identified that 0.8% of households reported 4!
low food security among children; however the 10- and 6-item versions were not able 5!
to differentiate this level of severity of food insecurity (Table 4.5). 6!
 7!
[TABLE 4.5 ABOUT HERE] 8!
 9!
Discussion 10!
 11!
The study showed a high prevalence of food insecurity among disadvantaged urban 12!
areas of Brisbane. The food security screening tool used in the NHS was highly 13!
correlated with each of the USDA-FSSM adaptations, however provided the 14!
lowest estimates of food insecurity (19.5%) compared to all other measures (24.6%, 15!
22% and 21.3% for the 18-, 10- and 6-item USDA-FSSM, respectively). The NHS 16!
measure was also unable to differentiate between the levels of severity of food 17!
insecurity; however the USDA-FSSM estimated that a considerable proportion 18!
(between 9-13%) of residents between the ages of 25-45 years experienced low or 19!
very low food security. These findings suggest that the current national estimates of 20!
food insecurity may potentially under-estimate the prevalence and public health 21!
significance of food insecurity, and its experience among various socio-demographic 22!
groups. 23!
 24!
Our findings are consistent with previous studies, that found that the single-item 25!
Australian measure underestimated the prevalence of food insecurity by approximately 26!
five percentage points (Nolan, Rikard-Bell et al. 2006) and that the 6-item measure 27!
underestimated food insecurity by up to eight percentage points when compared to the 28!
18-item USDA-FSSM (Blumberg, Bialostosky et al. 1999). Food insecurity is a 29!
complex issue with varying levels of severity; as such it is unlikely to be adequately 30!
captured by a single-item question. The current estimate of food insecurity in the 31!
general Australian population is approximately five percent, and is based on the 32!
single-item measure used in the NHS (Australian Bureau of Statistics 2006). At the 33!
population level, a difference of five percent between the USDA 18-items and the 34!
! !
Chapter!4:!Current!measure!of!food!insecurity!used!in!the!National!Health!Survey!may!be!underestimating!its!prevalence! 124!
single-item NHS measure may equate to an extra three-hundred thousand households 1!
that are not identified by the single question. Underestimation by this tool may suggest 2!
that the true prevalence of food insecurity among the Australian population may be 3!
closer to ten percent and the findings of the current study shows that the prevalence of 4!
food insecurity is markedly higher in disadvantaged urban areas and may range from 5!
one-in-four to one-in-five households.  6!
 7!
Identification of the threshold at which the prevalence of food insecurity 8!
estimated by each of the USDA-FSSM adaptations most closely matched the 9!
prevalence identified by the single-item NHS measure revealed that the single-10!
item accurately captures those from households experiencing very-low food 11!
security, and very-low food security among children. The item however is not 12!
effectively capturing all households experiencing low food security, resulting in 13!
the underestimation identified above. If the single-item measure continues to be 14!
used for monitoring and surveillance, this should be acknowledged as a limitation 15!
of its use, and efforts made to adjust for the underestimation of food insecurity. 16!
 17!
The more comprehensive USDA-FSSM is available in three adaptations, which 18!
may provide a more accurate picture of the burden of food insecurity Rasch 19!
analyses revealed that overall the USDA-FSSM may be a valid tool for the 20!
measurement of food insecurity within the current sample, with only a small 21!
number of items falling outside both the standard and wider range for acceptable 22!
fit. Across all three adaptations of the USDA-FSSM, the item assessing whether 23!
individuals cut down the size of meals, or skipped meals, consistently yielded an 24!
INFIT value below 0.7, suggesting redundancy. The inclusion of this item is 25!
unlikely to be problematic, instead the information from this measure is likely to 26!
be slightly undervalued in assessing food security status. The item investigating 27!
whether individuals worried about running out of food before they could afford 28!
to purchase more (included in the 18- and 10-item adaptations) yielded INFIT 29!
values above 1.3 (but below 1.4), indicating more affirmative responses to this 30!
question than predicted by the model, thus the information provided by this item 31!
is potentially ‘overvalued’ slightly. In the six child-related items contained within 32!
the 18-item USDA-FSSM, the questions assessing the ability to feed children 33!
healthy meals, and the frequency with which children skipped meals also 34!
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appeared to have been overvalued. Removal of items at this stage is unlikely to be 1!
warranted, given that all items fall within the range of 0.5 – 1.5, which indicates 2!
they are productive to the measurement of food insecurity (Wright and Linacre 3!
1994), with the exception of the two child-related items, which yielded INFIT 4!
values of 1.61 and 1.90. However, the INFIT values of these two items suggest 5!
that although these values are not productive for the construction of a scale, they 6!
do not degrade the current measurement system. Further validation studies 7!
within a population-based sample, and specific sub-groups of interest may be 8!
warranted, to further adapt the USDA-FSSM to suit the Australian population. 9!
 10!
Overall, the findings of the current study suggest that using the 18-item measure 11!
potentially provides a more accurate and descriptive account of food insecurity and 12!
that this item is reasonably valid tool for measurement in the current sample 13!
(disadvantaged households in Brisbane). However, in the context of national 14!
surveillance, there may be financial and space constraints associated with using the 15!
full 18-item measure and of note is the corresponding increase in missing data that 16!
accompanies the increase in items included in each measure. The 6-item measure 17!
provided an estimate of food insecurity that was similar to that provided by the 10-18!
items and three percentage points lower than that provided by the 18-items. Although 19!
this difference of three percentage points was statistically significant, compared with 20!
the single-item NHS measure (which yielded a prevalence rate five percentage points 21!
lower than that of the 18-item tool and was unable to identify different levels of food 22!
insecurity), the 6-items provided a better representation of the prevalence of food 23!
insecurity, different levels of food insecurity and groups most at risk of developing it. 24!
The 6-item tool was also identified to be a valid measure of food insecurity in the 25!
current sample, with only one measure falling outside the wider accepted range 26!
for fit. This measure however still falls within the range accepted as being 27!
productive to measurement, and thus exclusion at this stage is not warranted.   28!
 29!
To date, the only two known studies comparing the US tool with the single-item 30!
Australian tools have been undertaken in populations residing in disadvantaged-urban 31!
areas. Further studies are required to determine whether the differences identified by 32!
different tools remains among a sample of the general population. 33!
 34!
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Conclusion 1!
Food insecurity is prevalent and a significant public health issue in disadvantaged 2!
urban areas of Australia. The NHS measure of food insecurity potentially 3!
underestimates the prevalence of food insecurity by up to five percentage points.  4!
Screening and surveillance should seek to identify the prevalence of food insecurity 5!
using the 18-item USDA-FSSM, which has been shown to provide higher estimates of 6!
food insecurity and information on the degree of severity of food security. In the 7!
context of financial and space constraints however, the 6-item USDA-FSSM may be a 8!
more feasible option and has been shown to provide an estimate of food insecurity 9!
closer to that of the 18-item tool.  10!
  11!
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Table 4.1: Demographic and food security characteristics of sample compared with the 1!
population of residents aged 20 – 59 years in the selected CCDs 2!
 3!
 
 
Study sample 
(%) 
N = 487 
Total resident 
population of selected 
CCDs1 
(%) 
   
DEMOGRAPHIC CHARACTERISTICS   
   
Gender   
Male 44.5 48.5 
Female 55.5 51.5 
   
Age group   
20 – 29 years 16.8 27.3 
30 – 39 years 30.0 26.4 
40 – 49 years 35.1 25.1 
50 – 59 years 18.1 21.2 
   
Country of birth   
Oceanic/ Antarctica 74.4 75.3 
Europe 7.4 8.6 
Africa & Middle East 2.9 1.4 
Asia 13.8 13.3 
Americas 1.5 1.4 
   
Household Income   
≤ $499 22.9 23.6 
$500 - $799 17.7 25 
$800 - $999 11.5 8.7 
$1000 - $1399 16.2 22.5 
$1400 - $2499 27.1 16.4 
≥ $2500 5.6 3.7 
   
Family type   
Couple, no children 25.1 29.8 
Couple, with children 49.2 37.4 
Single-parent family 25.7 32.8 
   
Indigenous status   
Non-indigenous 95.7 94.1 
Aboriginal 3.5 5.1 
Torres Strait Island 0.5 0.4 
Aboriginal & Torres Strait Island 0.3 0.4 
   
1Data from the 2006 Australian census for CCDs with the 5% lowest IRSD scores in the Brisbane 4!
Statistical Subdivision.  5!
  6!
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Table 4.2 Item fit statistics for 18-item, 10-item and 6-item United States Department of 1!
Agriculture (USDA) Food Security Survey Module (FSSM) among an urbanised disadvantaged 2!
sample in Brisbane, Australia 3!
 4!
Item% 18(item%
USDA(
FSSAM%
10(item%
USDA(
FSSAM%
6(item%
USDA(
FSSAM%
Adult%items%
Worried%whether%food%
would%run%out%
1.332% 1.422% NA%
Ran%out%of%food% 0.97% 0.98% 1.241%
Couldn’t%afford%healthy%
meals%
1.06% 1.11% 1.261%
Adults%cut%size%or%skip%meals% 0.652% 0.632% 0.612%
Frequency%adults%cut/%
skipped%meals%
0.73% 0.87% 0.98%
Ate%less%than%thought%should% 0.652% 0.731% 0.72%
Hungry%but%didn’t%eat% 0.81% 0.89% 0.98%
Lose%weight% 0.87% 1.211% NA%
Adults%not%eat%for%whole%day% 0.781% 0.84% NA%
Frequency%not%eat%whole%day% 0.84% 1.00% NA%
Child%items%
Relied%on%few%kinds%foods%to%
feed%children%
1.612% NA% NA%
Couldn’t%feed%children%
health%meal%
1.241% NA% NA%
Children%not%eating%enough% 0.98% NA% NA%
Cut%size%children’s%meals% 0.88% NA% NA%
Children%hungry% 0.781% NA% NA%
Children%skipped%meals% 1.902% NA% NA%
Frequency%children%skipped%
meals%
1.17% NA% NA%
Children%not%eat%for%whole%
day%
1.17% NA% NA%
1 INFIT value falls outside standard acceptable limit of 0.8 – 1.2 5!
2 INFIT value falls outside wider acceptable limit of 0.7 – 1.3 6!
  7!
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Table 4.3: Prevalence of food insecurity in the sample as measured by four different measurement 1!
tools. 2!
N= 487 Food secure (%) Food insecure (%) Missing (%) 
Single-item Australian question1,2,3 78.4 19.5 2.1 
6-item USDA-FSSM1 75.2 21.3 3.5 
10-item USDA-FSSM1 73.9 22.0 4.1 
18-item USDA-FSSM 71.3 24.9 4.1 
USDA-FSSM, United States Department of Agriculture Food Security Survey Module.  3!
1 Significantly different to 18-item USDA-FSSM 4!
2 Significantly different to 10-item USDA-FSSM 5!
3 Significantly different to 6-item USDA-FSSM 6!
 7!
 8!
 9!
  10!
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Table 4.4: Cumulative percentage of affirmative responses by raw score for 18-item, 10-item and 1!
6-item United States Department of Agriculture (USDA) Food Security Survey Module (FSSM) 2!
and threshold at which % food insecure meets % identified by single-item National Health Survey 3!
(NHS) measure  4!
 5!
Raw%score% 18(Item%USDA(
FSSM%(%)%
10(item%USDA(
FSSM%(%)%
6(item%USDA(
FSSM%(%)%
0% 49.1% 51.5% 64.3%
1% 63.3% 65.1% 75.2%
2% 71.3% 73.9% 81.41%
3% 77.6% 80.51% 84.5%
4% 80.71% 83.6% 88.0%
5% 83.2% 85.2% 91.9%
6% 85.7% 87.5% 96.5%
7% 88.6% 90.6% NA%
8% 89.8% 91.8% NA%
9% 91.9% 92.8% NA%
10% 93.3% 95.9% NA%
11% 94.9% NA% NA%
12% 95.1% NA% NA%
13% 95.1% NA% NA%
14% 95.1% NA% NA%
15% 95.3% NA% NA%
16% 95.3% NA% NA%
17% 95.5% NA% NA%
18% 95.9% NA% NA%
Missing% 4.1% 4.1% 3.5%
1 Meets prevalence of food insecurity as estimated by single-item NHS measure 6!
 7!
  8!
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Table 4.5: Severity of food insecurity identified in the 6-, 10- and 18-item USDA-FSSM (N= 487). 1!
 2!
 Food secure 
(%) 
Low food 
security 
(%) 
Very low food 
security 
 (%) 
Low food security 
among children (%) 
6-item USDA-FSSM 75.2 12.7 8.6 NA 
10-item USDA-FSSM 73.9 11.3 10.7 NA 
18-item USDA-FSSM 71.3 11.1 12.7 0.8 
USDA-FSSM, United States Department of Agriculture Food Security Survey Module.  3!
 4!
 5!
 6!
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ABSTRACT 
 
Objective: Food insecurity is the limited and/or uncertain availability or access to 
nutritionally-adequate, culturally appropriate and safe foods or the limited or uncertain ability 
to acquire such foods in socially acceptable ways. Recent food and economic crises have 
resulted in increases in food insecurity worldwide. This review examines the potential 
determinants and consequences of food insecurity among adults and children in developed 
countries.  
 
Design: A review of literature published up until 2010. Studies on potential determinants or 
consequences of food insecurity were reviewed.  
 
Setting: Developed countries as defined by the Organisation for Economic Co-operation and 
Development (OECD). 
 
Subjects: Studies published in English undertaken in developed countries as defined by the 
OECD. 
 
Results: The main determinant of food insecurity was low income or poverty. Other factors 
that may potentially contribute to food insecurity include: reliance on income support, 
renting, being a single-parent family, ethnic minority, and being of younger age or lower 
levels of education. Among adults, potential consequences of food insecurity may be 
overweight/obesity, depression, cardiovascular disease, diabetes, fair or poor self-rated 
general health, physical impairment and dietary intakes being less consistent with 
recommendations. Among children, potential consequences included aggression, fair or poor 
self or parent-rated general health and iron-deficiency anaemia.  
 
Conclusions: These findings suggest that the major determinant of food insecurity is poverty; 
however the severity of food insecurity may increase with a clustering of risk factors. 
Furthermore, there are important social and health consequences of food insecurity for both 
adults and children that need to be taken into account in health and social policy.  
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INTRODUCTION 
 
Food security exists when all people, at all times, have physical, social, and economic access 
to sufficient, safe and nutritious food to meet their dietary needs and food preferences for an 
active and healthy life (Queensland Health 2007). Thus, food insecurity occurs when there is 
a limited or uncertain availability or access to nutritionally-adequate, culturally-relevant and 
safe foods, or the inability to access these foods in culturally-appropriate ways (Kendall and 
Kennedy 1998, Food and Agricultural Organisation 2003). Food insecurity is prevalent in 
developing countries, where rates of poverty are high or where climatic or political factors 
may result in a restricted food supply. However, it is increasingly being identified as a 
significant public health issue in developed countries (Olson and Holben 2002, American 
Dietetic Association 2006); studies in the United States (US), Canada, Australia and New 
Zealand have shown that the prevalence of food insecurity ranges from five to twelve percent 
among the general population (Booth and Smith 2001). Socioeconomically-disadvantaged 
groups (i.e. those on low incomes, unemployed, in manual occupations or with low levels of 
education) are particularly vulnerable to food insecurity; with studies showing variable 
estimates ranging from twelve to ninety-four percent of individuals in these groups reporting 
food insecurity (Alaimo, Briefel et al. 1998, Nord, Kabbani et al. 2000, Booth and Smith 
2001, Olson and Holben 2002, American Dietetic Association 2006, Bartfeld and Dunifon 
2006, Bernell, Weber et al. 2006, Chavez, Telleen et al. 2007, Cutler-Triggs, Fryer et al. 
2008). 
 
Most research investigating food insecurity has been conducted among adults; little is known 
about food insecurity among children. This may be due to only the most severe forms of food 
insecurity being likely to affect children, as parents generally have the capacity to protect 
children from less severe forms (Nord, Kabbani et al. 2000). Food insecurity may have a 
number of adverse consequences for the health and wellbeing of adults and children. Among 
adults, food insecurity may be associated with inadequate nutrient intakes, chronic disease 
(such as some cancers, cardiovascular disease and type 2 diabetes) and, paradoxically, 
overweight or obesity (Booth and Smith 2001, American Dietetic Association 2006). 
However, less is known about the consequences of food insecurity among children, despite 
their vulnerability to adverse outcomes that may have ramifications for the remainder of the 
life course. Food insecurity may have serious implications for the physical, mental and social 
development of children by affecting a broad range of outcomes including: inadequate 
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nutrient intakes and poor self-rated general health, psychosocial development, behaviour 
and academic performance (Booth and Smith 2001, American Dietetic Association 2006). To 
date, there has been no known synthesis of the research evidence pertaining to the potential 
determinants and consequences of food insecurity among both children and adults.  
 
The literature proposes a number of relationships between food insecurity and potential 
determinants and consequences among children and adults. Figure 5.1 represents the current 
thinking of the temporal ordering of potential determinants and consequences of food 
insecurity summarised in the literature. However there is, undoubtedly, a complex array of 
possible inter-relationships and reverse causation mechanisms between the various factors 
represented in the figure. The schema shows that a number of factors thought to be 
predisposing of poverty, such as low levels of education, unemployment or being an ethnic 
minority, may be potential determinants of food insecurity. These factors may result in a 
range of potential social and health consequences through dietary behaviours that are less 
consistent with recommendations for good health or physiological consequences of these 
intakes (e.g. underweight, overweight, and obesity).  
 
This review examines the evidence for the current notions around these potential 
determinants and health-related consequences of food insecurity among adults and children in 
developed countries.  The current state of knowledge is summarised to better inform 
interventions and policies targeted at reducing the prevalence and consequences of food 
insecurity among children and adults in developed countries. 
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METHODS 
 
A literature search was conducted in the following databases: Blackwell Synergy, CSA 
Illumina, Web of Science, Academic Search Elite, CINAHL, Medline, Professional 
Development Collection, Informaworld, InformitSearch, ProQuest, Springerlink and Wiley 
Interscience. In-scope studies were quantitative studies (both cross-sectional or longitudinal) 
that assessed associations between food security status and at least one factor hypothesised to 
be either a potential determinant or consequence of food insecurity, as identified in Figure 1. 
Furthermore, in-scope studies included those published in peer-reviewed journals, published 
up to and including December 2010, conducted among developed countries (as defined by the 
Organisation for Economic Co-operation and Development [OECD]), and published in 
English.  
 
Key words used in the searches were: ‘food security or food insecurity or food sufficiency or 
food insufficiency or food hardship or hunger’ and ‘risk factors or determinants or 
predictors’ or ‘outcomes or consequences or health or behaviour or social’ or ‘adults or 
children or adolescents’. Studies published up to and including December 2010 were 
considered. The Titles and Abstracts of the located studies were scanned for inclusion. 
Further studies were located by examining the reference lists of in-scope studies. The details 
and findings of the in-scope studies were summarised in data extraction tables, and separate 
data extraction tables were compiled for adults and children. Both statistical significance and 
clinically-meaningful differences were used for assessing the associations between food 
insecurity and potential determinants or consequences. Furthermore, the findings of 
methodologically stronger studies (i.e. cohort studies and studies adjusting for appropriate 
confounding factors) were indentified in the data extraction tables and reviewed separately in 
the text.   
 
FINDINGS 
 
Potential determinants of food insecurity 
 
A total of fifty studies examined determinants of food insecurity. Details of these studies are 
provided in Table 5.1 and their findings are summarised in Table 5.2. The majority were 
undertaken in North America (USA n = 33, Canada n = 8), with a smaller number conducted 
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in Australia (n = 5), New Zealand (n = 1), Finland (n = 1) and England (n = 3). Most of these 
studies (n = 47) focussed on adults, with only 13 investigating potential determinants among 
children. Twenty-two studies used population-based samples, most of the remaining studies 
purposively sampled socioeconomically-disadvantaged groups, such as: low-income 
households, women with low levels of education, or ethnic minorities. The studies also used 
different measures to ascertain food security, including the 18-item or six-item United States 
Department of Agriculture Food Security Survey Module (USDA-FSSM), the Radimer-
Cornell Food Security survey and various single-question or dual-item indicators drawn from 
the two aforementioned measures. 
 
Household-level factors 
Thirty-three studies examining income showed that the likelihood of food insecurity 
increased with decreasing income (Radimer, Allsopp et al. 1997, Alaimo, Briefel et al. 1998, 
Kasper, Gupta et al. 2000, McIntyre, Connor et al. 2000, The National Public Health 
Partnership 2000, The National Public Health Partnership 2000, Klesges, Pahor et al. 2001, 
Lee and Frongillo 2001, Nelson, Cunningham et al. 2001, Sarlio-Lahteenkorva and Lahelma 
2001, Kaiser, Melgar-Quinonez et al. 2002, Mazur, Marquis et al. 2003, Tingay, Tan et al. 
2003, Vozoris and Tarasuk 2003, Drewnowski 2004, Furness, Simon et al. 2004, Stuff, 
Horton et al. 2004, Bartfeld and Dunifon 2006, Bernell, Weber et al. 2006, Laraia, Siega-Riz 
et al. 2006, Nolan, Rikard-Bell et al. 2006, Temple 2006, Chavez, Telleen et al. 2007, 
Hadley, Zodhiates et al. 2007, Cutler-Triggs, Fryer et al. 2008, De Marco and Thornburn 
2008, Kenney 2008, Willows, Veugelers et al. 2008, Australian Bureau of Statistics 2009, De 
Marco and Thornburn 2009, Australian Bureau of Statistics 2010). The magnitudes of 
differences were large with low income associated with up to thirteen times increased risk of 
experiencing food insecurity; studies that did not find this association comprised of 
disadvantaged samples (Olson, Anderson et al. 2004, Duerr 2006). Reliance on social welfare 
as income was also positively associated with food insecurity (McIntyre, Connor et al. 2000, 
The National Public Health Partnership 2000, Vozoris and Tarasuk 2003, Hadley, Zodhiates 
et al. 2007, Australian Bureau of Statistics 2010).  
 
Independent of income and other socio-demographic factors, renting was associated with a 
two- to six-fold higher likelihood of food insecurity than owner-occupancy (Radimer, 
Allsopp et al. 1997, The National Public Health Partnership 2000, The National Public Health 
Partnership 2000, Vozoris and Tarasuk 2003, Olson, Anderson et al. 2004, Bartfeld and 
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Dunifon 2006, Nolan, Rikard-Bell et al. 2006, Quine and Morrell 2006, De Marco and 
Thornburn 2008, Willows, Veugelers et al. 2008). One study examined household cooking 
facilities (i.e. refrigerators, stoves, ovens or cooking utensils) and food insecurity and found 
that those with inadequate facilities were three times more likely to experience food 
insecurity than those with adequate facilities (Broughton, Janssen et al. 2006).  
 
The presence of children was associated with a higher likelihood of food insecurity in several 
studies (Tarasuk and Beaton 1999, The National Public Health Partnership 2000, Furness, 
Simon et al. 2004, Stuff, Horton et al. 2004, Nolan, Rikard-Bell et al. 2006); the majority of 
these studies adjusted for income and other socio-demographic covariates. This association 
was much stronger among studies that only comprised of disadvantaged participants 
(Furness, Simon et al. 2004, Nolan, Rikard-Bell et al. 2006). 
 
Also independent of income, single-parent households had an increased likelihood of food 
insecurity compared to couple households (Alaimo, Briefel et al. 1998, McIntyre, Connor et 
al. 2000, Vozoris and Tarasuk 2003, Bartfeld and Dunifon 2006, Bernell, Weber et al. 2006). 
Two studies showed that the likelihood of food insecurity was greater in single-mother 
compared to single-father households (Bartfeld and Dunifon 2006, Bernell, Weber et al. 
2006).   
 
 
 
Individual-level factors 
Food insecurity was significantly associated with ethnicity after adjustment for other socio-
demographic variables. In US studies, African-Americans and Hispanics had a greater 
likelihood of food insecurity [(OR 1.40 - 6.60) in studies with population-based samples 
compared to white Americans (Alaimo, Briefel et al. 1998, Kasper, Gupta et al. 2000, 
Nelson, Cunningham et al. 2001, Furness, Simon et al. 2004, Stuff, Horton et al. 2004, 
Bartfeld and Dunifon 2006, Bernell, Weber et al. 2006, Kaiser, Baumrind et al. 2007, Kersey, 
Geppert et al. 2007, Australian Bureau of Statistics 2010). In Canadian studies, indigenous 
groups were more than twice as likely to experience food insecurity compared to non-
indigenous (McIntyre, Connor et al. 2000, Willows, Veugelers et al. 2008). Lower levels of 
education were associated with a moderate increase in the likelihood of experiencing food 
insecurity (OR 1.55 – 9.43) (Alaimo, Briefel et al. 1998, Klesges, Pahor et al. 2001, Lee and 
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Frongillo 2001, Kaiser, Melgar-Quinonez et al. 2002, Mazur, Marquis et al. 2003, Tingay, 
Tan et al. 2003, Hadley, Zodhiates et al. 2007, Kaiser, Baumrind et al. 2007, Kersey, Geppert 
et al. 2007, De Marco and Thornburn 2008, Australian Bureau of Statistics 2009). Only six 
studies found that being unemployed or not in the workforce due to illness was associated 
with a greater likelihood of food insecurity (Radimer, Allsopp et al. 1997, Sarlio-
Lahteenkorva and Lahelma 2001, Drewnowski and Specter 2004, Temple 2006, De Marco 
and Thornburn 2008, Australian Bureau of Statistics 2009). Of the aforementioned potential 
determinants, those that did not find an association with food insecurity were comprised of 
socioeconomically-disadvantaged samples (Tarasuk and Beaton 1999, Martin, Rogers et al. 
2004, Olson, Anderson et al. 2004, Duerr 2006, Laraia, Siega-Riz et al. 2006, Kenney 2008), 
had relatively small sample sizes (Tarasuk and Beaton 1999, Sellen, Tedstone et al. 2002, 
Duerr 2006, Weigel, Armijos et al. 2007) or used limited measures of food insecurity 
(Alaimo, Briefel et al. 1998, Bernell, Weber et al. 2006). 
 
Associations between age and food insecurity suggested that middle-age and older adults had 
a lower likelihood of food insecurity than young adults. Studies conducted in the US, Canada, 
Australia and New Zealand found that those aged below 55 years had 1.5 to 4.0 times higher 
likelihood of food insecurity than those aged over 55 years (Radimer, Allsopp et al. 1997, 
The National Public Health Partnership 2000, Parnell, Reid et al. 2001, McIntyre, Glanville et 
al. 2002, Bernell, Weber et al. 2006, Laraia, Siega-Riz et al. 2006, Nolan, Rikard-Bell et al. 
2006, Temple 2006, Kaiser, Baumrind et al. 2007, Kersey, Geppert et al. 2007, De Marco and 
Thornburn 2008). Studies that did not find an association between age and food insecurity (or 
found the reverse association) were conducted among samples with a limited age range (Lee 
and Frongillo 2001) or stage of life course, such as pregnant women or carers of young 
children (McIntyre, Glanville et al. 2002, Kersey, Geppert et al. 2007), older adults receiving 
home delivered meals (Duerr 2006), women with a physical disability or low-income 
households (Himmelgreen, Perez-Escamilla et al. 2000, Nelson, Cunningham et al. 2001) or 
had a small sample (Sellen, Tedstone et al. 2002). Furthermore, few of the studies that did not 
find an association sufficiently adjusted for income as a potential confounder. 
 
Being un-partnered was associated with a higher likelihood of food insecurity compared to 
being married (Radimer, Allsopp et al. 1997, Klesges, Pahor et al. 2001, Laraia, Siega-Riz et 
al. 2006, Temple 2006, Kaiser, Baumrind et al. 2007). These associations were also 
independent of household income and other socio-demographic factors. Differences in food 
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insecurity by marital status were of modest magnitude; singles, unmarried or separated were 
approximately 1.5 times more likely to experience food insecurity compared to the married. 
Living alone was also associated with a higher likelihood of food insecurity (Quine and 
Morrell 2006). There were no significant differences in food insecurity between men and 
women (Nelson, Cunningham et al. 2001, Tingay, Tan et al. 2003, Duerr 2006, Quine and 
Morrell 2006, Cutler-Triggs, Fryer et al. 2008, De Marco and Thornburn 2008).   
Being able to save money and/or having highly-rated financial skills was inversely associated 
with food insecurity. Individuals able to save money were up to 89% less likely to experience 
food insecurity (Olson, Anderson et al. 2004, Nolan, Rikard-Bell et al. 2006). Two studies 
found that low self-rated cooking skills were associated with a higher likelihood of food 
insecurity (Olson, Anderson et al. 2004, Broughton, Janssen et al. 2006). The presence of 
adults smoking was also positively related with food insecurity among adults and children 
(Commonwealth Department of Health Housing and Community Services 1992, Armour, 
Pitts et al. 2008, Cutler-Triggs, Fryer et al. 2008, Australian Bureau of Statistics 2009, 
Australian Bureau of Statistics 2010).  
 
A majority of studies investigating the potential determinants of food insecurity adjusted for a 
variety of socio-demographic covariates, including household income, age, gender and 
education. Furthermore, a large number of studies also adjusted for residential location/ 
region in order to account for potential variations in food costs between urban and rural 
regions. 
 
Determinants of food insecurity among children  
 
Food insecurity has predominantly been measured at the household level, making it difficult 
to differentiate between factors contributing to food insecurity specific to children. 
Furthermore, the prevalence of children experiencing food insecurity (which characterises the 
most severe level of food insecurity, according to the United States Department of 
Agriculture’s Food Security Survey Module) among the general population is very low 
(approximately 0.6%) (Nord, Andrews et al. 2007). Of the studies that investigated food 
insecurity among children, findings suggested that children from Hispanic, Black or 
Indigenous ethnic backgrounds were 1.5 to 6.5 times more likely to experience food 
insecurity (Alaimo, Briefel et al. 1998, McIntyre, Connor et al. 2000, Bartfeld and Dunifon 
2006, Kersey, Geppert et al. 2007). Children from low-income households were also 1.6 to 
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8.0 times more likely to experience food insecurity (Alaimo, Briefel et al. 1998, Bartfeld and 
Dunifon 2006, Hadley, Zodhiates et al. 2007, Cutler-Triggs, Fryer et al. 2008). Having two 
biological parents in the household (McIntyre, Connor et al. 2000, Bartfeld and Dunifon 
2006), increased maternal education (Alaimo, Briefel et al. 1998, Bartfeld and Dunifon 2006, 
Hadley, Zodhiates et al. 2007, Kersey, Geppert et al. 2007) and younger maternal age 
(Kersey, Geppert et al. 2007) (only seen among ethnic minority populations) were 
determinants of being food secure whereas relying on social welfare (McIntyre, Connor et al. 
2000, Hadley, Zodhiates et al. 2007) and having smokers in the household (Armour, Pitts et 
al. 2008, Cutler-Triggs, Fryer et al. 2008) were associated with a two-fold increase in the risk 
of food insecurity among children.  
 
 
 
 
Potential consequences of food insecurity 
 
Ninety studies investigated the potential consequences of food insecurity. These studies were 
predominantly cross-sectional, with the exception of fourteen that were cohort studies (Jyoti, 
Frongillo et al. 2005, Wilde and Peterman 2006, Jones and Frongillo 2007, Whitaker and 
Sarin 2007, Bhargava, Jolliffe et al. 2008, Olson and Strawderman 2008). Their details are 
summarised in Table 5.1. The majority (n = 74) were undertaken in the US. A small number 
were undertaken in Canada (n = 10), Finland (n = 1), Australia (n = 1), England (n = 3) and 
France (n = 1). Fifty-eight investigated the potential consequences among adults and 37 
studies investigated these among children. The results of studies among adults are 
summarised in Table 5.3 and those among children in Table 5.4.  
 
 
Potential health and dietary consequences among adults 
 
Weight status 
After adjustment for household income and other socio-demographic factors, combined 
findings suggested that food insecurity was associated with overweight and/or obesity, 
particularly among women (Radimer, Allsopp et al. 1997, Sarlio-Lahteenkorva and Lahelma 
2001, Townsend, Peerson et al. 2001, Adams, Grummer-Strawn et al. 2003, Vozoris and 
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Tarasuk 2003, Bhattacharya, Currie et al. 2004, Drewnowski 2004, Holben and Pheley 2006, 
Wilde and Peterman 2006, Hanson, Sobal et al. 2007, Jones and Frongillo 2007, Martin and 
Ferris 2007, Seligman, Bindman et al. 2007, The Cancer Council NSW 2007, Olson and 
Strawderman 2008, Tayie and Zizza 2009). Several studies that did not find this association 
did not stratify by gender, had small sample sizes (Weigel, Armijos et al. 2007, Webb, Schiff 
et al. 2009)  or used limited measures to assess food insecurity (Klesges, Pahor et al. 2001, 
Laraia, Siega-Riz et al. 2004, Lyons, Park et al. 2008).  
 
Chronic conditions/ risk factors 
Depression (classified using various measures) was the most-frequently investigated chronic 
condition in relation to food insecurity among adults; individuals from food-insecure 
households were up to six times more likely to experience depression (Siefert, Heflin et al. 
2001, Casey, S. et al. 2004, Drewnowski and Specter 2004, Siefert, Heflin et al. 2004, Heflin, 
Siefert et al. 2005, Laraia, Siega-Riz et al. 2006, Whitaker, Phillips et al. 2006, Fuller-
Thomson and Nimigon 2008, Huddleston-Casas, Charnigo et al. 2008, Australian Bureau of 
Statistics 2009, Public Health Association of Australia 2009). Anxiety and distress, stress and 
lower levels of self-esteem were found to be associated with food insecurity in six studies 
(Commonwealth Department of Health Housing and Community Services 1992, Siefert, 
Heflin et al. 2001, Vozoris and Tarasuk 2003, Laraia, Siega-Riz et al. 2006, Whitaker, 
Phillips et al. 2006, Australian Bureau of Statistics 2009). These associations remained after 
adjustment for income and other socio-demographic factors as well as social factors known to 
increase the risk of depression. 
 
Food insecurity was positively associated with heart disease (Vozoris and Tarasuk 2003) and 
diabetes (Wright and Lamont 2001, Vozoris and Tarasuk 2003, Holben and Pheley 2006, 
Seligman, Bindman et al. 2007) or poor glucose control (Australian Bureau of Statistics 
2006), however inconsistent findings were reported for associations between food security 
status and high blood pressure (Wright and Lamont 2001, Vozoris and Tarasuk 2003, Holben 
and Pheley 2006, Weigel, Armijos et al. 2007) and cholesterol (Wright and Lamont 2001, 
Holben and Pheley 2006, Weigel, Armijos et al. 2007, Tayie and Zizza 2009). Food 
insecurity was also associated with side effects from stroke(Commonwealth Department of 
Health Housing and Community Services 1992).  Only one study investigated an association 
between food insecurity, iron-deficiency anaemia and metabolic syndrome among adults 
(Weigel, Armijos et al. 2007). Although this study found no significant associations, this may 
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be due to the fact that the study comprised a small sample size and was conducted among an 
ethnic minority. Despite adjustment for socio-demographic factors such as education, only 
half of the studies investigating the association between food insecurity and chronic disease 
adjusted for household income. Furthermore, only a few studies adjusted for other lifestyle 
factors known to affect the aforementioned outcomes, such as smoking, physical activity or 
family history. 
 
 
 
Health status 
Food insecure households experienced up to eight times increased risk of fair or poor health 
(Commonwealth Department of Health Housing and Community Services 1992, Radimer, 
Allsopp et al. 1997, Siefert, Heflin et al. 2001, Tarasuk 2001, Pheley, Holben et al. 2002, 
Vozoris and Tarasuk 2003, Siefert, Heflin et al. 2004, Stuff, Horton et al. 2004, Walker, 
Holben et al. 2007), these associations were independent of income and other socio-
demographic factors . One study did not support these findings, however this comprised a 
group with an existing chronic condition (Nelson, Cunningham et al. 2001). Food insecurity 
was also associated with physical impairment (Klesges, Pahor et al. 2001, Siefert, Heflin et 
al. 2001, Pheley, Holben et al. 2002, Vozoris and Tarasuk 2003, Siefert, Heflin et al. 2004), 
the presence of multiple co-morbidities (Klesges, Pahor et al. 2001, Vozoris and Tarasuk 
2003), lower levels of social capital (Martin, Rogers et al. 2004, Walker, Holben et al. 2007) 
and increased health care utilisation (Nelson, Cunningham et al. 2001, Kushel, Gupta et al. 
2005). A single study also identified that food insecure individuals were more likely to 
experience poor dental health, specifically requiring dentures, toothaches and lower self-rated 
oral health (van der Pols, Gunnell et al. 2009). Whilst the majority of studies investigating 
health status adjusted for socio-demographic factors, as with those investigating chronic 
conditions, few adjusted for lifestyle related factors that may affect health status. 
 
Dietary behaviours  
Dietary outcomes investigated in relation to food insecurity included intake of food groups 
and/or nutrient intakes. Nutrients found to be at risk of low intakes among those from food 
insecure households included protein (Rose and Oliveira 1997, Rose 1999, Tarasuk and 
Beaton 1999, Lee and Frongillo 2001, Sharkey 2003, Kirkpatrick and Tarasuk 2008), vitamin 
B6 (Rose and Oliveira 1997, Lee and Frongillo 2001, Kirkpatrick and Tarasuk 2008) B12 
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(Lee and Frongillo 2001, Kirkpatrick and Tarasuk 2008), zinc (Tarasuk and Beaton 1999, 
Lee and Frongillo 2001, Sharkey 2003, Kirkpatrick and Tarasuk 2008) and thiamin (Rose 
and Oliveira 1997, Rose 1999). Food insecurity was also consistently associated with lower 
intakes of fruit (Commonwealth Department of Health Housing and Community Services 
1992, Kendall, Olson et al. 1996, Radimer, Allsopp et al. 1997, Tarasuk 2001, Kaiser, 
Melgar-Quionez et al. 2003, Tingay, Tan et al. 2003, Kirkpatrick and Tarasuk 2008) and 
vegetables (Commonwealth Department of Health Housing and Community Services 1992, 
Radimer, Allsopp et al. 1997, Tarasuk 2001, Kaiser, Melgar-Quionez et al. 2003, Tingay, Tan 
et al. 2003, Kirkpatrick and Tarasuk 2008). Associations between food insecurity and core 
food intakes had limited adjustments made for potential confounding factors. 
 
Potential health and dietary consequences among children and adolescents 
 
Weight status 
The majority of studies found no association between food insecurity and weight status 
among children (Alaimo, Olson et al. 2001, Kaiser, Melgar-Quinonez et al. 2002, 
Bhattacharya, Currie et al. 2004, Whitaker and Orzol 2006, Bhargava, Jolliffe et al. 2008, 
Gundersen, Lohman et al. 2008, Gundersen, Garasky et al. 2009). Despite adjusting for 
income and other demographic factors as potential determinants, several studies did not make 
reference to adjustments for birth weight of the child. 
 
Psychosocial factors 
Food insecurity was found to be associated with up to a two-fold increase in the risk of 
children experiencing depression (Turrell and Najman 1995, Power and Parsons 2000, Ness, 
Maynard et al. 2005, Whitaker, Phillips et al. 2006), however these findings were not 
replicated in smaller studies focussing on adolescents (Alaimo, Olson et al. 2002). One of 
these studies did however find an association between food insecurity and suicidal tendency 
among adolescents (Kleinman, Murphy et al. 1998, Alaimo, Olson et al. 2002).  Those from 
food insecure households were nearly 90% more likely to be seeing or to have seen a 
psychologist (Kleinman, Murphy et al. 1998, Alaimo, Olson et al. 2001).  
 
Food insecurity may be associated with a 74% increase in adolescents, but not children, 
experiencing difficulty getting along with others (Alaimo, Olson et al. 2001, Kristjansson, 
Robinson et al. 2007). However, number of friends and shyness were not associated with 
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food insecurity (Alaimo, Olson et al. 2001). Associations between food insecurity and 
psychosocial factors among children were adjusted for income and other important socio-
demographic variables. 
 
Behavioural and emotional factors 
Food insecurity was positively associated with aggression (Kleinman, Murphy et al. 1998, 
Power and Parsons 2000, Whitaker, Phillips et al. 2006) and irritability/ anxiety (Turrell and 
Najman 1995, Kleinman, Murphy et al. 1998, Power and Parsons 2000, Ness, Maynard et al. 
2005).  Of the studies investigating these outcomes only one did not report sufficient 
adjustment for potential confounding factors (Kleinman, Murphy et al. 1998). Children from 
food insecure households also experienced up to a two-fold increase in the risk of (measured) 
hyperactivity (Kleinman, Murphy et al. 1998, Power and Parsons 2000, Whitaker, Phillips et 
al. 2006) and in other behavioural problems (Power and Parsons 2000, Australian Bureau of 
Statistics 2009). These findings were contradicted by two other studies suggesting that food 
insecurity was associated with emotional symptoms rather than behaviour (Turrell and 
Najman 1995, Kristjansson, Robinson et al. 2007).  
 
Academic factors 
Food insecurity was significantly associated with repeating a grade (Alaimo, Olson et al. 
2001, Kleinman, Murphy et al. 2007), however there were no significant associations among 
an older sample of children (Alaimo, Olson et al. 2001). Differences in findings may be due 
to different measures of food security (different measurement tools and degree of 
categorisation) and varying age groups.  
 
Associations between food insecurity and reading scores, math scores, block design (ability 
to construct a block design to match a model), digit span (ability to remember sequences of 
numbers), number of days absent from school, having problems at school, whether the child 
had been suspended or received special education were investigated. Significant associations 
were found between food insecurity and poor math (Alaimo, Olson et al. 2001, Jyoti, 
Frongillo et al. 2005) and reading scores (Jyoti, Frongillo et al. 2005). Food insecurity was 
also associated with a 95% increase in adolescents having ever been suspended from school; 
however this association was not seen among a study of children aged six to 11 years 
(Alaimo, Olson et al. 2001).  
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Studies investigating the aforementioned academic factors sufficiently adjusted for socio-
demographic factors, including household income and parental education and occupation that 
may have potentially confounded the association with food insecurity. 
 
Health outcomes 
Food insecurity was associated with three times increased risk of children experiencing 
perceived fair or poor health (McIntyre, Connor et al. 2000, Alaimo, Olson et al. 2001, Cook, 
Frank et al. 2004, Cook, Frank et al. 2006, Chilton, Black et al. 2009). The number of 
admissions to hospital were also positively associated with food insecurity among a sample 
of children and adolescents (Cook, Frank et al. 2004, Cook, Frank et al. 2006); however these 
findings were not consistent among children and adolescents from low-income households 
(Ma, Gee et al. 2008) and several studies did not adjust for income as a potential confounder 
(however did adjust for other socio-demographic variables).  
 
Four studies found that food insecurity was associated with a two-fold increase in risk of iron 
deficiency anaemia, but not iron deficiency without anaemia, among young children (Alaimo, 
Olson et al. 2001, Skalicky, Meyers et al. 2006, Park, Kersey et al. 2009, Australian Bureau 
of Statistics 2010). There were no significant correlations between food insecurity and risk of 
growth retardation (i.e. if weight for age Z-score is less than 5th percentile) (Cook, Frank et 
al. 2004, Cook, Frank et al. 2006). Frequency of stomach aches, headaches, colds and ear 
infection and presence of physical impairment were not associated with food insecurity when 
examined in one study (Alaimo, Olson et al. 2001). Of note is the fact that income was not 
adjusted for in these studies. 
 
Dietary outcomes 
Food insecurity was associated with low energy intakes among children in one study 
(Matheson, Varady et al. 2002); there were no associations identified between food insecurity 
and other macro or micronutrients, however, this study did not make reference to adjustment 
of potential confounders. Nutrient intakes did not appear to be associated with food insecurity 
in other studies (Rose and Oliveira 1997, Rose 1999, Food and Agriculture Organisation 
2009).  
Two studies utilised a healthy eating index to investigate the relationship between food 
insecurity and diet quality among children/ adolescents. After adjustment for household 
socio-demographic factors, one study found that food insecurity was associated with 
!Chapter!5:!Food!insecurity!in!developed!countries:!a!review!of!potential!determinants!and!consequences!among!adults!and!children! 150!
decreased diet quality among adolescents aged twelve to seventeen years, however not for 
children less than twelve years (Bhattacharya, Currie et al. 2004). A second also found no 
significant association between food insecurity and diet quality among children aged two to 
eight years (Knol, Haughton et al. 2004). Studies investigated core food intakes and found 
that food insecurity may be negatively associated with intakes of fruit (Casey, Szeto et al. 
2001, Doljanin and Olaris 2004), dairy (Food and Agriculture Organisation 2009) and animal 
protein (Matheson, Varady et al. 2002, Bhattacharya, Currie et al. 2004, Food and 
Agriculture Organisation 2009). 
 
Findings of methodologically-stronger studies  
 
Thirteen cohort studies investigating several of the aforementioned factors (among both 
adults and children) were identified in the literature. Among adults, self-reported general 
health was investigated by one study which suggested that food insecurity predicted poorer 
general health two years later (Siefert, Heflin et al. 2004). Several cohort studies investigated 
the association between depression and food insecurity; food insecurity was found to be a 
precursor of depression among women (Siefert, Heflin et al. 2004, Heflin, Siefert et al. 2005, 
Huddleston-Casas, Charnigo et al. 2008), however it was identified that this relationship is 
bidirectional, with depression also predicting the development of food insecurity 
(Huddleston-Casas, Charnigo et al. 2008, Australian Bureau of Statistics 2009). Psychosis 
spectrum disorder, domestic violence and lower levels of income and education were also 
found to be predictors of food insecurity (Australian Bureau of Statistics 2009). Four studies 
investigated the association between food insecurity and weight status, and found conflicting 
associations.  No significant difference in weight gain was seen between food secure and 
food insecure households among a representative sample of women (Jones and Frongillo 
2007) and a group of mothers (followed to 18 months post-partum) (Whitaker and Sarin 
2007). These findings were contradicted by another study which found that initial food 
insecurity combined with obesity predicted greater weight gain. This study also found that 
obesity during early pregnancy was associated with increased risk of obesity two years post-
partum (Olson and Strawderman 2008). 
 
Among children, food insecurity predicted poorer maths skills and lower reading 
comprehension between kindergarten and first grade (Jyoti, Frongillo et al. 2005) and 
behavioural problems among children (Australian Bureau of Statistics 2009). However these 
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findings were contradicted by another study suggesting that IQ and behaviour were not 
affected by food insecurity, rather, food insecurity contributed to children experiencing 
emotional problems (Turrell and Najman 1995, Kristjansson, Robinson et al. 2007). Finally, 
associations between child weight status and food insecurity were also inconsistent, with 
studies suggesting that food insecurity may predict lower weight gain among children 
(Kristjansson, Robinson et al. 2007), greater gains in BMI among girls alone (Jyoti, Frongillo 
et al. 2005) or that food insecurity does not predict BMI or weight change among children 
(Bhargava, Jolliffe et al. 2008). 
 
DISCUSSION 
The evidence pertaining to the potential determinants and consequences of food insecurity 
among children and adults in developed countries was reviewed. Findings replicated among 
studies suggest that low income (Radimer, Allsopp et al. 1997, Alaimo, Briefel et al. 1998, 
Kasper, Gupta et al. 2000, McIntyre, Connor et al. 2000, The National Public Health 
Partnership 2000, The National Public Health Partnership 2000, Klesges, Pahor et al. 2001, 
Lee and Frongillo 2001, Nelson, Cunningham et al. 2001, Sarlio-Lahteenkorva and Lahelma 
2001, Kaiser, Melgar-Quinonez et al. 2002, Mazur, Marquis et al. 2003, Tingay, Tan et al. 
2003, Vozoris and Tarasuk 2003, Drewnowski 2004, Furness, Simon et al. 2004, Stuff, 
Horton et al. 2004, Bartfeld and Dunifon 2006, Bernell, Weber et al. 2006, Laraia, Siega-Riz 
et al. 2006, Nolan, Rikard-Bell et al. 2006, Temple 2006, Chavez, Telleen et al. 2007, 
Hadley, Zodhiates et al. 2007, Cutler-Triggs, Fryer et al. 2008, De Marco and Thornburn 
2008, Kenney 2008, Willows, Veugelers et al. 2008, Australian Bureau of Statistics 2009, De 
Marco and Thornburn 2009, Australian Bureau of Statistics 2010), reliance on income 
support (McIntyre, Connor et al. 2000, The National Public Health Partnership 2000, Vozoris 
and Tarasuk 2003, Hadley, Zodhiates et al. 2007, Australian Bureau of Statistics 2010), 
renting (Radimer, Allsopp et al. 1997, The National Public Health Partnership 2000, The 
National Public Health Partnership 2000, Vozoris and Tarasuk 2003, Olson, Anderson et al. 
2004, Bartfeld and Dunifon 2006, Nolan, Rikard-Bell et al. 2006, Quine and Morrell 2006, 
De Marco and Thornburn 2008, Willows, Veugelers et al. 2008) and being a single-parent 
family (Alaimo, Briefel et al. 1998, McIntyre, Connor et al. 2000, Vozoris and Tarasuk 2003, 
Bartfeld and Dunifon 2006, Bernell, Weber et al. 2006) were household-level factors 
associated with food insecurity. Ethnic and indigenous background (Alaimo, Briefel et al. 
1998, Kasper, Gupta et al. 2000, Nelson, Cunningham et al. 2001, Furness, Simon et al. 2004, 
Stuff, Horton et al. 2004, Bartfeld and Dunifon 2006, Bernell, Weber et al. 2006, Kaiser, 
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Baumrind et al. 2007, Kersey, Geppert et al. 2007, Australian Bureau of Statistics 2010), 
younger age (Radimer, Allsopp et al. 1997, The National Public Health Partnership 2000, 
Parnell, Reid et al. 2001, McIntyre, Glanville et al. 2002, Bernell, Weber et al. 2006, Laraia, 
Siega-Riz et al. 2006, Nolan, Rikard-Bell et al. 2006, Temple 2006, Kaiser, Baumrind et al. 
2007, Kersey, Geppert et al. 2007, De Marco and Thornburn 2008) and lower levels of 
education (Alaimo, Briefel et al. 1998, Klesges, Pahor et al. 2001, Lee and Frongillo 2001, 
Kaiser, Melgar-Quinonez et al. 2002, Mazur, Marquis et al. 2003, Tingay, Tan et al. 2003, 
Hadley, Zodhiates et al. 2007, Kaiser, Baumrind et al. 2007, Kersey, Geppert et al. 2007, De 
Marco and Thornburn 2008, Australian Bureau of Statistics 2009) were individual-level 
factors associated with food insecurity. Lower levels of income and education specifically 
were identified as potential predictors of food insecurity by one methodologically superior 
study (Australian Bureau of Statistics 2009). The review showed that there are important 
potential health and social consequences of food insecurity among both children and adults. 
Potential consequences of food insecurity among adults may include depression (Siefert, 
Heflin et al. 2001, Casey, S. et al. 2004, Drewnowski and Specter 2004, Siefert, Heflin et al. 
2004, Heflin, Siefert et al. 2005, Laraia, Siega-Riz et al. 2006, Whitaker, Phillips et al. 2006, 
Fuller-Thomson and Nimigon 2008, Huddleston-Casas, Charnigo et al. 2008, Australian 
Bureau of Statistics 2009, Public Health Association of Australia 2009), cardiovascular 
disease (Vozoris and Tarasuk 2003, Tayie and Zizza 2009), diabetes (Wright and Lamont 
2001, Vozoris and Tarasuk 2003, Holben and Pheley 2006, Seligman, Bindman et al. 2007), 
fair/ poor self-rated general health (Commonwealth Department of Health Housing and 
Community Services 1992, Radimer, Allsopp et al. 1997, Siefert, Heflin et al. 2001, Tarasuk 
2001, Pheley, Holben et al. 2002, Vozoris and Tarasuk 2003, Siefert, Heflin et al. 2004, Stuff, 
Horton et al. 2004, Walker, Holben et al. 2007), physical impairment (Klesges, Pahor et al. 
2001, Siefert, Heflin et al. 2001, Pheley, Holben et al. 2002, Vozoris and Tarasuk 2003, 
Siefert, Heflin et al. 2004) and dietary intakes being less consistent with recommendations 
(Kendall, Olson et al. 1996, Radimer, Allsopp et al. 1997, Lee and Frongillo 2001, Tarasuk 
2001, Kaiser, Melgar-Quionez et al. 2003, Sharkey 2003, Tingay, Tan et al. 2003, Hawkes 
and Dadds 2004, Kirkpatrick and Tarasuk 2008). Food insecurity may also be associated with 
overweight/obesity, particularly among women (Radimer, Allsopp et al. 1997, Sarlio-
Lahteenkorva and Lahelma 2001, Townsend, Peerson et al. 2001, Adams, Grummer-Strawn 
et al. 2003, Vozoris and Tarasuk 2003, Bhattacharya, Currie et al. 2004, Drewnowski 2004, 
Holben and Pheley 2006, Wilde and Peterman 2006, Hanson, Sobal et al. 2007, Jones and 
Frongillo 2007, Martin and Ferris 2007, Seligman, Bindman et al. 2007, The Cancer Council 
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NSW 2007, Olson and Strawderman 2008, Tayie and Zizza 2009). Both potential 
determinants and consequences of food insecurity are relatively understudied among children 
compared to adults. Potential consequences of food insecurity among children may be 
aggression (Kleinman, Murphy et al. 1998, Power and Parsons 2000, Whitaker, Phillips et al. 
2006), fair/poor self or parent-reported general health (McIntyre, Connor et al. 2000, 
Alaimo, Olson et al. 2001, Cook, Frank et al. 2004, Cook, Frank et al. 2006, Chilton, Black et 
al. 2009), iron-deficiency anaemia (Alaimo, Olson et al. 2001, Skalicky, Meyers et al. 2006, 
Park, Kersey et al. 2009, Australian Bureau of Statistics 2010) and increased utilisation of 
health care (Cook, Frank et al. 2004, Cook, Frank et al. 2006). Methodologically-stronger 
studies suggested that food insecurity may be a precursor to depression (Siefert, Heflin et al. 
2004, Heflin, Siefert et al. 2005, Huddleston-Casas, Charnigo et al. 2008), however reverse 
causality was also identified, with depression also leading to the development of food 
insecurity (Huddleston-Casas, Charnigo et al. 2008, Australian Bureau of Statistics 2009). 
Interestingly, food insecurity was found to be a predictor of BMI or weight change (Wilde 
and Peterman 2006, Olson and Strawderman 2008) as well as a determinant of obesity 
(Olson and Strawderman 2008). Among children food insecurity may lead to behavioural and 
academic (Jyoti, Frongillo et al. 2005, Australian Bureau of Statistics 2009) or emotional 
problems (Turrell and Najman 1995, Kristjansson, Robinson et al. 2007). Thus far, these 
findings support the hypothesised relationships between food insecurity and the factors 
investigated (Figure 5.1) with the exception of the association between food insecurity and 
weight status, which has often previously been considered a potential consequence of food 
insecurity, however longitudinal analyses suggest the opposite may be true. This review was 
limited in examining the potential role of reverse causation for all factors associated with 
food insecurity, due to the limited number of longitudinal studies, making it difficult to 
capture the complex inter-relationships between the factors examined.  However, the findings 
help to establish the strength of the existing evidence base pertaining to potential 
determinants and consequences of food insecurity, and assist in developing an evidence-
based profile of households at high risk of experiencing food insecurity.  
 
The most consistent findings in the current review, and those derived from methodologically-
stronger studies, suggest that a major mechanism through which food insecurity occurs is 
through poverty, however the existence of households living in poverty who are not food 
insecure suggests that income alone does not explain the development of food insecurity. 
Household income is affected by many other factors that may cluster among or characterise 
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low-socioeconomic groups, including unemployment, lower levels of education and being 
part of an ethnic minority group; consequently, many of the other potential determinants 
examined in this review may be related to food insecurity through household income. Single-
parent families, people from ethnic and indigenous backgrounds, being of younger age and 
having lower levels of education were also associated with food insecurity independently of 
income. However, the mechanisms behind these independent associations are not well 
studied, and particularly not in methodologically-stronger cohort studies that adjust for 
appropriate confounding factors. Some hypothesised mechanisms are that single-parent 
families may experience a higher risk of food insecurity as a result of increased strain on a 
lower household income and different coping mechanisms for food insecurity (Alaimo, 
Briefel et al. 1998). Those from ethnic and indigenous backgrounds may be more likely to 
experience food insecurity as a result of difficulties in accessing culturally-appropriate foods, 
differences in perceptions of having ‘enough food to eat’ (Alaimo, Briefel et al. 1998) or low 
rates of participation in family benefit programs (Kersey, Geppert et al. 2007). Younger age 
and lower levels of education may result in a limited access to sufficient amounts of healthy 
food, regardless of household income, by making food purchasing and preparation 
challenging (Ramsey, Giskes et al. 2010). Therefore, food insecurity is likely to occur as a 
result of a clustering of risk factors; low-income households are at the highest risk of food 
insecurity and that the risk of experiencing food insecurity increases with increasing number 
of potential determinants displayed within the household.  
 
We identified thirteen methodologically-stronger studies within the literature. Weight status 
was the most investigated potential outcome of food insecurity among adults. Three cohort 
studies investigated the associations between food insecurity and weight status among adult 
women over a two-year period. Olson and Strawderman (2008) found that women who were 
already obese and food insecure at baseline were 7.2 times more likely to experience 
significant weight gain and that initial obesity was associated with women being 2.6 times 
more likely to become food insecure during the two year period (Olson and Strawderman 
2008). Furthermore, this study identified that obesity was also a precursor for food insecurity. 
However, this sample was limited as it only investigated women during a defined stage of 
their life course (pregnancy and two years postpartum). Interestingly, Whitaker et al. (2007) 
showed a positive trend; women who became food insecure during the two-year study were 
twenty-one percent more likely to experience a weight gain of five kilograms or more, 
however these findings did not reach statistical significance (OR = 1.12, 95% CI 0.85 - 1.70) 
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(Whitaker and Sarin 2007). The findings by Whitaker et al. (2007) should be interpreted with 
caution, due to a low response rate of thirty percent. Finally, Jones and Frongillo (2006) 
found no associations between food insecurity and weight change, however this study 
appears to have failed to adjust for baseline BMI (Jones and Frongillo 2007). The combined 
findings of these cohort studies suggests that food insecurity may predict increases in BMI 
and weight change among women, and reverse causality may occur in which obesity may 
result in the development of food insecurity. Food insecurity may contribute to obesity due to 
resultant cycles of fasting and bingeing or from the consumption of energy dense 
convenience foods in place of fruits and vegetables which are perceived as expensive. 
Alternatively, discrimination against overweight and obese women in the labour market may 
result in limited employment opportunities and consequent economic hardship, thus resulting 
in food insecurity (Scheier 2005, Olson and Strawderman 2008).  
 
A large proportion of studies investigating an association between food insecurity and 
depression identified a positive association. Of these, four were cohort studies that followed 
women up over periods of one and three years. Three studies identified that food insecurity 
was positively associated with meeting the diagnostic criteria for depression (Siefert, Heflin 
et al. 2004, Heflin, Siefert et al. 2005). Reverse causality was also identified whereby 
depression lead to the development of food insecurity. These associations between food 
insecurity and depression may occur due to nutritional deprivation, resulting in an increased 
risk of depression or as a result of the anxiety that may arise from worrying about food may 
further contribute to depression (Siefert, Heflin et al. 2004, Heflin, Siefert et al. 2005). 
Alternatively, suffering from depression may limit capacity for workforce participation, 
resulting in lower income and material deprivation and the development of food insecurity 
(Vozoris and Tarasuk 2003, Siefert, Heflin et al. 2004, Heflin, Siefert et al. 2005, Laraia, 
Siega-Riz et al. 2006). 
 
Three cohort studies investigated the associations between food insecurity and weight change 
among children over four years. The findings of our review concur with the results of one of 
these cohort studies, that suggested that household food security status may not be  associated 
with BMI or weight change among school-aged children (Bhargava, Jolliffe et al. 2008). 
These findings were contradicted by Jyoti et al (2005), who found that transition from 
household food security to household food insecurity resulted in significantly greater gains in 
weight and BMI among girls (Jyoti, Frongillo et al. 2005). Despite using the same cohort of 
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children, Jyoti et al. (2005) utilised two years of data, whereas Bhargava et al. (2008) 
followed the cohort for four years. This, along with the different model formulations and 
categorisation of food security variables, may explain the discrepancy in results between two 
similar cohort studies. Whilst Bhargava et al. (2008) categorised food security status in line 
with the USDA food security tool (i.e. food secure, low food security, very-low food security 
and very-low food security among children), Jyoti et al. (2005) categorised households as 
either food secure or food insecure. Finally, Rose and Bodor (2006) contradicted both of the 
aforementioned studies, suggesting that food insecurity predicted lower BMI among 
preschool-aged children. The discrepancy in results may be explained by the difference in the 
age of children sampled (pre-school as opposed to all school-aged children) and previous 
criticisms that the models used in the latter study were not sufficiently robust to change 
(Bhargava, Jolliffe et al. 2008). 
 
The findings of methodologically-stronger studies pertaining to academic and behavioural 
outcomes among children were inconsistent. Among a representative sample of US children, 
food insecurity predicted poorer academic performance in maths and reading (Jyoti, Frongillo 
et al. 2005) and behavioural problems were identified among families in the United Kingdom 
(UK) (Australian Bureau of Statistics 2009). However, another study in the UK contradicted 
these findings, suggesting that IQ and behaviour were not affected by food insecurity, rather 
food insecurity predicted emotional problems among children (Turrell and Najman 1995). 
The findings of this latter study should be interpreted with caution as only UK households 
with twins were sampled (as opposed to a representative sample of households). Finally, one 
other study investigating a representative sample of US children supported findings that food 
insecurity predicted emotional problems among children, specifically interpersonal relations 
(forming friendships, getting along with others, comforting or helping others, expressing 
feelings, ideas and opinions in positive ways and showing sensitivity to others), self control 
(ability to respect property of others, control temper, accept peer ideas for group activities 
and respond appropriately to peer pressure) and approaches to learning (ability to exhibit 
skills such as attentiveness, task persistence, eagerness to learn, learning independence, 
flexibility and organisation); this study did not find an association between food insecurity 
and behaviours such as arguing, fighting, getting angry, acting impulsively and disturbing 
group activities (Kristjansson, Robinson et al. 2007). It is possible that food insecurity may 
affect academic performance through nutrient deficiency resulting from poorer intakes of 
recommended core foods (Matheson, Varady et al. 2002, Bhattacharya, Currie et al. 2004, 
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Burns, Gibbon et al. 2004). Alternatively, it is also possible that academic, behavioural and 
emotional consequences result due to the discomfort and humiliation of not being able to 
access sufficient amounts of food (Connell, Lofton et al. 2005) or due to deficits in attention 
and self-regulation associated with skipping meals (Turrell and Najman 1995, Fritze, Ireton et 
al. 2007, World Health Organisation 2010). Despite conflicting evidence as to whether food 
insecurity results in emotional or behavioural consequences, the evidence is consistent in 
suggesting that food insecurity predicts negative outcomes among children. 
 
The findings of the current review provide an insight into the multitude of health, social and 
emotional factors that may affect those from food insecure households. To date, few reviews 
exist that have investigated potential determinants of food insecurity.  A recent review by 
Gorton et al (2009) provided a comprehensive overview of the environmental influences on 
food insecurity in high income countries. Consistent with our findings, this review supported 
an association between food insecurity and lower levels of income and education, housing 
tenure, reliance on social welfare, being a single-parent family or of an ethnic minority as 
associated with greater risk of experiencing food insecurity (Ramsey, Giskes et al. 2010); the 
potential mechanisms behind these associations have previously been discussed. The current 
review differs from that of Gorten et al (2009) as it also summarises the potential 
consequences of food insecurity, with a focus on methodologically-stronger studies.  
 
Another review examined aspects of the aetiology of food insecurity among children and 
found that presence of smoking in the household was associated with an increased risk of 
food insecurity. Findings of that review also suggested that food insecurity was associated 
with under-nutrition, poor child development and fair or poor self or parent-rated general 
health. The findings of an association between food insecurity and weight status among 
children were inconsistent (Kursmark and Weitzman 2009). The differences in findings 
pertaining to child nutrition and weight status between Kursmark and Weitzman and our 
review may be attributed to the broader range of studies included in their review;  Kursmark 
and Weitzman focussed on  both developed and developing countries, whereas the current 
review only focussed on developed countries. Those experiencing food insecurity in 
developed countries are likely to implement different coping mechanisms than those in 
developing countries. For example, households experiencing food insecurity in a developed 
country may be more likely to replace nutrient-dense foods, such as fruit and vegetables, with 
energy-dense convenience foods that are perceived to be cheaper and provide greater 
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satisfaction (Scheier 2005). Households in developing countries may be more likely to reduce 
overall food intake or skip meals completely. As a result, those from developed countries 
may be at risk of overweight and obesity, whereas those experiencing food insecurity among 
developing nations may be at risk of being underweight. For similar reasons, findings for 
child nutrition among food-insecure children from developed countries may differ to those 
for food-insecure children from developing countries. Adults from food-insecure households 
in developing countries may not have the means to readily protect children from experiencing 
hunger or may only be able to protect them for a shorter period of time.  
 
Dinour et. al (2007) reviewed the associations between food insecurity and obesity. 
Consistent with our review, they concluded that food insecurity was associated with 
overweight or obesity among adult women, however not among children. There are several 
possible explanations for the association between food insecurity and overweight or obesity 
among adults. Firstly, the perception that high-fat, energy-dense convenience foods are cheap 
may encourage increased selection and consumption among households unable to afford 
sufficient amounts of healthier foods. Correspondingly, intakes of fruit and vegetables are 
likely to decrease. The cycle of bingeing and eating that may develop among those who skip 
meals due to food insecurity may also lead to overweight or obesity (Scheier 2005, 
Tanumihardo, Anderson et al. 2007). The lack of significant associations between food 
insecurity and dietary outcomes among children was not surprising. It is often found that 
children in food insecure households are only affected by the most severe levels of food 
insecurity; until this level is reached, adults within the household may compromise  their 
dietary intakes to protect children (Australian Bureau of Statistics 2009).  Furthermore, as the 
prevalence of food insecurity among children is low (less than one percent), there are likely 
to be few studies with sufficient numbers to investigate this particular phenomenon. The 
introduction of federally-funded programs, such as breakfast programs in schools, may also 
serve to protect children from experiencing hunger.  
 
There are limitations that need to be considered in the context of this review. Firstly, the 
literature search was limited to peer-reviewed journals referenced in electronic databases; 
therefore they may be influenced by publication bias and may over-represent studies showing 
associations with food insecurity. Other potential limitations include the diversity in 
measuring and categorising food insecurity this differed markedly between studies, and may 
have contributed to differences in the associations found. Furthermore, for certain outcomes, 
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only a limited number of studies investigated an association with food insecurity; without 
replication it was difficult to assess whether these are indicative of an association. Finally, the 
majority of studies (with the exception of thirteen) were based on cross-sectional designs, 
thereby making it difficult to determine the likely direction of causation between food 
insecurity and the potential determinants or consequences identified in the literature. 
However, methodologically-stronger studies were identified and these suggested that food 
insecurity is a predictor of poor self or parent-rated general health (Siefert, Heflin et al. 
2004) and behavioural or emotional outcomes among children (Turrell and Najman 1995, 
Jyoti, Frongillo et al. 2005, Australian Bureau of Statistics 2009). These studies also 
suggested that food insecurity is both a predictor and determinant of weight gain or 
overweight (Wilde and Peterman 2006, Olson and Strawderman 2008) and depression 
(Siefert, Heflin et al. 2004, Heflin, Siefert et al. 2005, Huddleston-Casas, Charnigo et al. 
2008, Australian Bureau of Statistics 2009) among women. 
 
There are a number of implications arising from this review. Firstly, the review summarises 
the existing base for profiling households at risk of experiencing food insecurity. These 
profiles may be used for the development of appropriate strategies aimed at addressing and 
preventing food insecurity. The review also highlights the relatively small number of studies 
investigating some potential consequences (e.g. dietary intakes, behavioural and psychosocial 
outcomes; particularly among children) and the relatively small number of methodologically-
stronger studies examining the potential directions of these relationships, suggesting that 
further investigation into these factors using cohort study designs adjusting for appropriate 
confounders may be warranted.  
 
There are also a number of research implications. Future studies should seek to differentiate 
between determinants of food insecurity among adults and children. Given the limitations in 
measurement and categorisation of food insecurity, future studies should seek to implement a 
standard measure to allow for comparison and trend data to be monitored. The majority of 
studies investigating both determinants and consequences of food insecurity have been 
undertaken in the US and Canada, indicating a superior surveillance system for food 
insecurity. Further research needs to be undertaken in other developed countries reporting 
high levels of food insecurity with a focus on developing national surveillance systems for 
regular monitoring.  Due to the various ways in which determinants and outcomes were 
measured, many variables have only been investigated by a single study; further research is 
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required to determine whether associations between food insecurity and potential 
determinants/ consequences are replicated.  
 
The findings of this review suggest that low income is a major determinant of food insecurity 
and that other potential determinants may indirectly affect food insecurity by affecting 
household income; low-income households that also experience a clustering of other risk 
factors may be at highest risk of experiencing food insecurity. In response to food insecurity, 
households may be likely to limit their consumption of core foods and/or minimise portion 
sizes or skip meals, resulting in insufficient nutrient intakes and, paradoxically, the 
development of overweight/ obesity, chronic, lifestyle-related disease and poor self-reported 
general health. Furthermore, reverse causality may occur in which overweight/ obesity and 
depression may lead to the development of food insecurity. These findings need to be 
confirmed through the implementation of more studies investigating the potential outcomes 
of food insecurity, with a focus on longitudinal analyses and the adoption of standard 
measurements to allow for comparisons between studies and over time.   
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Table 5.1: Details of studies investigating determinants and consequences of food insecurity. 
Author Study name Study design Sample size (Response rate) 
Sample 
characteristics 
Measure of consequences/ 
determinants 
Covariates adjusted 
for 
Measurement 
of food security 
Potential determinants 
Case control & cross-sectional studies 
        
Alaimo et al 
(1998) US  
 
NHANES1 1988 - 
1994  
Cross-sectional 7520 
(-) 
Individuals ≥ 2 
months 
Income, ethnicity, number of 
parents, education, employment 
Employment status, 
income, ethnicity, 
residential region, family 
type, education 
Single-item 
question 
Bartfeld  and 
Dunifon 
(2006) US  
Current Population 
Survey – Food 
Security Supplement 
1998 – 2001  
Cross-sectional 70,942  
(-) 
Households with 
children  
Household income in relation to 
poverty level, housing tenure, 
children in household, number 
of parents, disabled member in 
household, elderly member in 
household, ethnicity, education 
Income, education, 
ethnicity, housing tenure, 
residential region, 
household structure, 
number of children, 
employment status, 
elderly/ disabled/ non-
citizen in household 
USDA-FSSM  
Bernell et al 
(2006) US  
Oregon Population 
Survey 2000 
Cross-sectional 4725 
(-) 
Households in 
Oregon 
Income, number of parents, 
ethnicity, education, age, 
disabled member in household, 
employment status 
Insufficient description of 
adjustment 
6-item USDA-
FSSM 
Chaparro et al 
(2009) US  
 Cross-sectional 441 
(33%) 
Non-freshman 
students from the 
University of Manoa 
Living arrangements, place of 
birth, ethnicity, gender, marital 
status, presence of children  
Gender, marital status, 
children in household 
10-item USDA-
FSSM (adults) 
Chavez et al 
(2007) US  
 Cross-sectional 320 
 (90.4%) 
Latino children Income, length of time in US, 
mother’s employment status, 
housing tenure 
Insufficient description of 
adjustment 
RCFSS3 
Chilton et al 
(2009) US  
C-SNAP5 1998 – 
2001 
Cross-sectional 19,275 
(87.5%) 
Children 0 – 36 
months from low-
income households 
Time resided in US Low birth weight, 
maternal education, 
marital status, age, 
breastfeeding status 
USDA-FSSM 
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Author Study name Study design Sample size (Response rate) 
Sample 
characteristics 
Measure of consequences/ 
determinants 
Covariates adjusted 
for 
Measurement 
of food security 
        
        
Cutler-Triggs et 
al (2008)  US  
NHANES 1999 – 
2002 
Cross-sectional 8817  
(-) 
Adults and children  Household income in relation to 
poverty level, ethnicity, gender, 
presence of smoking 
Child age, child gender, 
ethnicity, household 
income 
USDA-FSSM 
De Marco & 
Thorburn 
(2009) US  
 Cross-sectional 343  
(34.4%) 
Adults18 – 64 years, 
Oregon 
Household income ($) Age, gender, education, 
employment status, marital 
status, household income, 
housing tenure, own car, 
residential area 
10 items from 
USDA-FSSM 
De Marco & 
Thorburn 
(2008) US  
 Cross-sectional 287  (34.4%) Adults in Oregon 
Income in relation to poverty 
level, gender, education, 
housing tenure, transport, 
employment status, age (years), 
marital status 
Household income, 
reliance on social support, 
residential area, gender, 
marital status, age, 
education, employment 
status, housing tenure, 
own car 
10 items from 
USDA-FSSM 
Duerr 
(2006) US  
 Cross-sectional 143 
(40%) 
Community-dwelling 
older adults receiving 
home-delivered 
meals 
 
Income, age, gender, ethnicity, 
education, marital status 
Gender, ethnicity age, 
marital status, living 
arrangements, education, 
household income 
USDA-FSSM 
Eicher-Miller et 
al US  
NHANES1999 – 
2004 
Cross-sectional 11,247 
(-) 
Children and 
adolescents 3 – 19 
years 
Income, gender, ethnicity, 
smoking in household, 
receiving WIC6 benefits 
No adjustment USDA-FSSM 
Furness et al 
(2004) US  
 Cross-sectional 1898  
(55.4%) 
Households 300% 
below FPL, Los 
Angeles 
Household income in relation to 
poverty level, children in 
household, ethnicity, 
homelessness 
Income, ethnicity, children 
in household, reliance on 
public assistance, past 
homelessness 
6-item USDA-
FSSM 
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Author Study name Study design Sample size (Response rate) 
Sample 
characteristics 
Measure of consequences/ 
determinants 
Covariates adjusted 
for 
Measurement 
of food security 
        
Hadley et al  
(2007)  US  
 Cross-sectional 101 
(-) 
West-African 
refugees in US < 4 
years with children < 
5 years 
Income, income source, 
education, time spent in US 
Insufficient description of 
adjustment 
Tool derived 
from USDA-
FSSM 
Himmelgreen 
et al (2000) US  
 Cross-sectional 248 
(-) 
Low-income 
Hispanic families 
with children 
Caretaker’s age Caretaker is head of 
household, reliance on 
social assistance, maternal 
age 
RCFSS 
Homenko et al 
(2010) US 
 Cross-sectional 74 
(-) 
Older adults in rural 
areas participating in 
telemedicine study 
Household income No adjustment Adult items (10) 
USDA-FSSM 
Kaiser et al 
(2007) US  
California Women’s 
Health Survey 2004 
Cross-sectional 4037  
(74%) 
Women ≥ 18 years Ethnicity, education, age 
(years), marital status 
Household income, 
ethnicity, education, 
marital status, age, 
language spoken at home, 
time resided in US, 
sadness/ depression, 
physical/ mental health, 
self-rated general health 
6-item USDA-
FSSM 
Kaiser et al  
(2002) US  
 Cross-sectional 211 
(-) 
Individuals 
participating in food 
relief programs 
 
 
Income, education Maternal acculturation RCFSS 
Kasper et al 
(2000) US  
 Cross-sectional 672  
(64%) 
Latino, Vietnamese 
& Chinese 
immigrants 
Household income in relation to 
poverty level, children in 
household, ethnicity 
Ethnicity, household 
income, English speaking 
ability, time resided in US, 
children in household, type 
of health care, 
participation in WIC 
USDA-FSSM 
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Author Study name Study design Sample size (Response rate) 
Sample 
characteristics 
Measure of consequences/ 
determinants 
Covariates adjusted 
for 
Measurement 
of food security 
        
Kersey et al 
(2007) US  
 Cross-sectional 3115  
(96%) 
Children with 
immigrant parents 
Ethnicity, education, age (years) Child age, gender, 
maternal education, family 
size, maternal age, 
household structure, 
reliance on social 
assistance 
USDA-FSSM 
Klesges et al  
(2001) US  
Women’s Health and 
Aging study 
Cross-sectional 1002  
(71.1%) 
Women with 
moderate – severe 
physical disability ≥ 
65 years 
Age, marital status, education, 
income 
Age, marital status, 
education, household size, 
household income, unable 
to afford to pay bills 
Single-item 
question 
Laraia et al 
(2009) US  
 Cross-sectional 206 
(-) 
African-American 
mothers accessing 
WIC services 
Maternal age, ever worked, 
education, household structure 
(father &/or grandparent in 
household), number of people 
in household 
Maternal age, ever 
worked, education, 
household structure (father 
&/or grandparent in 
household), number of 
people in household 
 
6-item USDA-
FSSM 
Laraia et al 
(2006) US  
PIN8 cohort 2000 – 
2004 
Cross-sectional 606  
(-) 
Pregnant women > 
400% below FPL 
Household income in relation to 
poverty level, children in 
household, education, age 
(years), marital status 
Age, household income, 
ethnicity, education, 
marital status 
USDA-FSSM 
Lee & 
Frongillo 
(2001) US (Lee 
and Frongillo 
2001) 
NHANES III 1988 – 
1994  
NSENY9, 1994 
Cross-sectional 7111 
(-) 
Elderly adults 60 – 
90 years (NHANES) 
& 60 – 96 years 
(NSENY) 
Income, age, ethnicity, 
education 
Age, household income, 
ethnicity, education, living 
arrangements, self-rated 
general health 
Single item 
from USDA-
FSSM 
(NHANES) & 3 
individual 
questions 
(NSENY) 
Martin et al 
(2004) US  
 Cross-sectional 330 
(55%) 
Households < 185% 
FPL 
Social capital, children in 
household, single-mother 
household, ethnicity, income, 
employment, education 
Social capital, children in 
household, single-mother 
household, ethnicity, 
income, employment, 
education 
USDA-FSSM 
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Mazur et al 
(2003) US  
NHANES III 1988 - 
1994 
Cross-sectional 2985 
(-) 
Hispanic youths aged 
4 – 16 years 
Acculturation, income, 
education, parental occupation, 
gender, age, gender of head of 
household 
Household income, 
acculturation 
3-items from 
USDA-FSSM 
Nelson et al  
(2001) US  
NHANES III 1988 – 
1994 
Cross-sectional 1503  
(81%) 
Adults > 20 years 
with self-reported 
diabetes 
Income, ethnicity, age, gender, 
education 
Age, ethnicity, gender, 
education, household 
income 
2 individual 
items 
Olson et al 
(2004) US  
NC-223 2000 Cross-sectional 316 
(-) 
Households < 200% 
below FPL with 
children 
Household income in relation to 
poverty level, housing tenure, 
ethnicity, education, food/ 
financial skills 
Age, ethnicity, education, 
household income, 
education, housing tenure 
USDA-FSSM 
Stuff et al 
(2004) US  
Foods Of Our Delta 
Study 2000 
Cross-sectional 1226  
(58.6%) 
Households in 
Mississippi 
Household income ($), children 
in household, ethnicity 
Household income ($), 
children in household, 
ethnicity 
 
USDA-FSSM 
        
Wehler et al 
(2004) US  
Worcester Family 
Research Project 
Case-control 436  
(-) 
220 homeless women 
matched with 216 
never-homeless 
women 
Average age of children, 
number of children 
Age, number of children in 
household, child age, 
receipt of housing subsidy, 
residential area, self-rated 
general health, receipt of 
child support, frequency of 
parenting hassles 
 
 
7-items from 
CCHIP10 
Weigel et al 
(2007) US  
 Cross-sectional 100  
(-) 
Migrant/ seasonal 
Latino farm workers, 
Texas 
Children in household, 
education 
Age, gender, children n 
household, household size, 
education 
USDA-FSSM 
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Broughton et al 
(2006) Canada  
 Cross-sectional 142  
(-) 
Households with 
children 2 – 5 years 
low-income 
neighbourhoods 
Cooking skills, kitchen 
equipment 
Household income USDA-FSSM 
Gucciardi et al 
(2009) Canada  
CCHS11 – Cycle 3.1 Cross-sectional 2,523 
(77%) 
Individuals ≥ 12 
years with diabetes 
Smoking status Age, gender, duration of 
diabetes, insulin status, 
have regular doctor, 
previous stroke, household  
income, ethnicity, 
education, smoking status, 
physical activity 
USDA-FSSM 
McIntyre et al 
(2002) Canada  
 Cross-sectional 141 
 (-) 
Single-mothers Maternal age (years) 
 
Maternal age, residential 
area 
RCFSS  
McIntyre et al 
(2000) Canada  
National 
Longitudinal Survey 
of Children and 
Youth. 
Cross-sectional 13,439  
(97.8%) 
Children Household income ($), 
income source, number of 
parents, ethnicity 
Ethnicity, employment 
status, household income, 
income source, self-rated 
general health, number of 
parents in household, child 
general health 
2 individual 
items 
Tarasuk & 
Vogt (2009) 
Canada  
CCHS – Cycle 2.2 Cross-sectional 10,517 
(96.3%) 
Individuals ≥ 12 
years 
Source of household income, 
household income, household 
structure, housing tenure 
Source of household 
income, household income, 
household structure, housing 
tenure 
 
USDA-FSSM 
Tarasuk & 
Beaton (1999) 
Canada  
 Cross-sectional 153  
(-) 
Women participating 
in emergency food 
hamper program  
Income source, education, 
number of children 
No adjustment USDA-FSSM 
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Vozoris & 
Tarasuk (2003) 
Canada  
National Population 
Health Survey 1996 – 
1997 
Cross-sectional 81,804  
(-) 
Adults Income, income source, 
housing tenure, household 
structure 
Income, income source, 
housing tenure, household 
structure 
2 individual 
items 
Willows et al 
(2008) Canada  
CCHS - Cycle 2.2 Cross-sectional 35,107 
 (76.5%) 
Households in 
Canada 
Household income adequacy, 
income source, housing 
tenure, children in household, 
number of parents, ethnicity, 
education 
Indigenous status, number 
of children in household, 
household structure, housing 
tenure, education, household 
income, income source 
USDA-FSSM 
Foley et al 
(2009) 
Australia  
South Australian 
Monitoring and 
Surveillance System 
Cross-sectional 19,037 
(70%) 
Individuals ≥ 16 
years 
Gender, age, education, 
employment status, household 
income, capacity to save, 
housing tenure, children 
present in household 
Gender, age, education, 
employment status, 
household income, capacity 
to save, housing tenure, 
children present in 
household 
 
 
Single-item 
Nolan et al 
(2006) 
Australia  
 Cross-sectional 1719  
(74%) 
Households from 3 
disadvantaged 
postcodes, Sydney 
Household income ($), housing 
tenure, children in household, 
ethnicity, age (years), capacity 
to save money, transport 
Household income ($), 
housing tenure, children in 
household, ethnicity, age 
(years), capacity to save 
money, transport 
USDA-FSSM &  
single-item from 
RCFSS 
Quine et al 
(2006) 
Australia  
Older Persons Health 
Survey 
Cross-sectional 8881  
(71%) 
Community-dwelling 
older adults 
Income source, housing tenure, 
living arrangements, gender, 
financial situation 
Gender, age, residential 
area, housing tenure, 
living arrangements, type 
of health insurance, 
financial situation 
Single-item 
from RCFSS 
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Radimer et al 
(1997) 
Australia  
 Cross-sectional 10,451 
(77.5%) 
Households in 
Queensland 
Household income ($), housing 
tenure, employment status, age 
(years), marital status 
Household income ($), 
housing tenure, 
employment status, age 
(years), marital status 
2 items from 
RCFSS 
Temple et al 
(2006) 
Australia  
 
National Health 
Survey 2001 
Cross-sectional 4650  
(-) 
Individuals ≥ 55 
years 
Income ($), marital status, age 
(years), education, country of 
birth, employment status, 
housing tenure, smoking 
Income ($), marital status, 
age (years), education, 
country of birth, 
employment status, 
housing tenure, smoking 
Single item 
from RCFSS 
Parnell et al  
(2002) New 
Zealand  
National Nutrition 
Survey 1997 
Cross-sectional 4609  
(-) 
Adults in New 
Zealand 
Age, gender, ethnicity Gender, age, 
socioeconomic status 
8 individual 
items 
Sarlio-
Lahteenkorva 
et al (2001) 
Finland 
Survey on Living 
Conditions 1994 
Cross-sectional 6503  
(73%) 
Individuals ≥ 15 
years 
Household income ($), 
employment status 
Age, education, gender, 
employment status, 
household income 
5 individual 
items 
Sellen et al  
(2002) England  
 Cross-sectional 30 
(-) 
Households with 
children < 5 years 
living in UK < 2 
years 
Length of time in UK, age, 
education, number of adults & 
children in household, housing 
tenure 
No adjustment 10-item RCFSS 
Tingay et al 
(2003) England  
 Cross-sectional 431  
(87%) 
Patients of GP12 
clinics, London 
Household income (£), 
education, employment status, 
gender 
Age, gender, self-rated 
general health, household 
income, education, 
employment status, 
smoking status 
6-item USDA-
FSSM 
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Cohort studies 
Armour et al 
(2001) US  
Panel Study of 
Income Dynamics 
2001 
Cohort 2099 
(-) 
Families living near/ 
below 200% FPL2 
Smoking present in household Age, ethnicity, education, 
marital status, children 
in household 
USDA-FSSM3 
Kenney  et al 
(2008) US  
FFCW7 Cohort 1073 
(70%) 
Households with 
incomes 5 x below 
FPL 
Income-to-poverty ratio, 
number of children in 
household, maternal age, 
ethnicity, parental drug/ 
alcohol problem 
Income-to-poverty ratio, 
number of children in 
household, maternal age, 
ethnicity, parental drug/ 
alcohol problem 
8 items from 
USDA-FSSM 
Melchior et al 
(2009) 
England  
Environmental Rick 
Longitudinal Study 
Cohort 1116 British families Domestic violence, maternal 
alcohol or drug-related 
disorder, SEP (household 
income, parental education, 
parental occupation grade) 
Household income, 
parental education, 
parental occupation 
grade 
7-items from 
USDA-FSSM 
Potential consequences 
Case control & cross-sectional studies 
 
Adams et al  
(2003) US  
 
California Women’s 
Health Survey 1998 – 
1999 
 
Cross-sectional 
 
8169  
(75.5%) 
 
Women ≥ 18 years 
 
BMI13 
 
Household income, 
ethnicity, age, education, 
country of birth, general 
health, physical activity 
 
 
4 questions 
from USDA-
FSSM 
Alaimo et al  
(2002) US  
NHANES 1988 – 
1994 
Cross-sectional 754  
(-) 
Children 15 – 16 
years 
Presence of depression, 
dysthmia, thoughts of death, 
desire to die, suicide ideation, 
suicide attempt 
Age, gender, ethnicity, 
household income, 
education, employment 
status, marital status 
 
Single-item 
question 
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        Alaimo et al  
(2001) US  
NHANES 1988 – 
1994 
Cross-sectional 5349  
(-) 
Children 6 -16 years Reading scores, arithmetic 
scores, repeated grade at school, 
days absent from school, seen 
psychologist, ever suspended, 
ability to get along with other 
children, number of friends, 
shyness, block design, digit 
span 
Age, gender, residential 
area, household income, 
ethnicity, education, 
employment status, marital 
status, crowded housing 
conditions, type of health 
insurance 
Single-item 
question 
Alaimo et al  
(2001) US   
 
 
 
 
NHANES 1988 – 
1994 
Cross-sectional 11,821  
(-) 
Children 1 – 16 years Self-rated general health, 
frequency of headaches / 
stomach aches/ colds/ ear 
infections, iron deficiency, 
presence of impairment that 
restricted activities 
Residential area, past 
health conditions, type of 
health care, environmental 
risks, household income, 
ethnicity, age, gender, 
education, employment 
status, marital status 
Single-item 
question 
Alaimo et al 
(2001) US  
NHANES III 1988 – 
1994  
Cross-sectional 9196 
(-) 
Children 2 – 16 years BMI Child height, child weight, 
maternal height, maternal 
weight, paternal height, 
paternal weight, age, 
household income, 
household size, parental 
education, employment 
status, marital status, 
residential area, type of 
health insurance, regular 
source of health care, 
smoking during 
pregnancy, birth 
complications 
Single-item 
question 
Beydoun & 
Wang (2009) 
NHANES 1999 – 
2004 
Cross-sectional 2217 Adults 20 – 39 years Depression Age, ethnicity, education, 
household income 
4-point Likert 
scale 
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Bhattacharya et 
al (2004) US  
NHANES III 1988 – 
1994 
Cross-sectional 21,355 
(-) 
Individuals 2 – 64 
years 
BMI, healthy eating index Age, gender, ethnicity, 
household income, urban 
location, residential area 
USDA-FSSM 
Casey et al  
(2006) US  
NHANES 1999 – 
2000  
Cross-sectional 6995 
(-) 
Children 3 – 17 years Child weight status Child age, gender, 
household income, 
ethnicity 
USDA-FSSM 
Casey et al 
(2005) US  
 Cross-sectional 399 
(-) 
Children 3 – 17 years Health related quality of life Child age, gender, 
ethnicity, household 
income 
USDA-FSSM 
Casey et al  
(2004) US 
C-SNAP  2000 – 
2001 
Cross-sectional 5306  
(79.6%) 
Mothers with 
children < 36 months 
from clinics/ 
emergency centres 
Maternal depression Low birth weight, 
residential area, ethnicity, 
type of health insurance, 
education 
USDA-FSSM 
Casey et al  
(2001) US  
CSFII15 1994 - 1996  Cross-sectional 5669 
(-) 
Children 0 – 17 years Core food intakes, nutrient 
intakes  
Insufficient description of 
adjustment 
Single-item 
question 
Chilton et al  
(2009) US 
C-SNAP 1998 – 
2001 
Cross-sectional 19,275 
(87.5%) 
Children 0 – 36 
months from low-
income households 
Parent-reported child health Low birth weight, parental 
education, marital status, 
age, breastfeeding 
USDA-FSSM 
Cook et al  
(2006) US 
C-SNAP 1998 – 
2004  
Cross-sectional 17,130 
(93%) 
Children ≤ 16 years 
attending primary 
care setting 
Reported child health, number 
of hospitalisations, risk of 
growth problems 
Study site, child ethnicity, 
type of health insurance, 
maternal country of birth, 
maternal age, ethnicity, 
marital status, education, 
reliance on social support 
USDA-FSSM 
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Cook et al  
(2004) US 
C-SNAP 1998 – 
2001 
Cross-sectional 11,539 
(71%) 
Children ≤ 16 years 
attending primary 
care setting 
Reported child health, number 
of hospitalisations, risk of 
growth problems 
Study site, child ethnicity, 
type of health insurance, 
maternal country of birth, 
maternal age, ethnicity, 
marital status, education, 
reliance on social support 
USDA-FSSM 
Dave et al 
(2009) US  
 Cross-sectional 184 Hispanic children 
from 3 elementary 
schools 
Fruit and vegetable intakes No adjustment Two items from 
USDA-FSSM 
Dixon et al  
(2001) US 
NHANES III 1988 – 
1994  
Cross-sectional 6475 
(-) 
Adults 20 – 60 years 
of age 
Nutrient intakes, serum 
cholesterol 
Gender, age, ethnicity, 
household income, 
residential area 
Single item 
from USDA-
FSSM 
Eicher-Miller et 
al US  
NHANES1999 – 
2004 
Cross-sectional 11,247 
(-) 
Children and 
adolescents 3 – 19 
years 
Iron deficiency, iron deficiency 
anaemia, total iron intake, iron 
from meat and grain sources, 
servings of meat, servings of 
grains, BMI 
Gender, survey year, 
ethnicity, household 
income, use of vitamin 
supplements, receipt of 
WIC, BMI, school meals 
provided 
USDA-FSSM 
Gundersen et al 
(2009) US 
 
NHANES 2001 – 
2004  
Cross-sectional 2516 
(-) 
Children 8 – 17 years 
≤200% below FPL 
BMI, waist circumference, 
triceps skinfold thickness, trunk 
fat mass, % body fat 
Ethnicity, gender, child 
weight, income 
USDA-FSSM 
Gundersen et al 
(2008) US  
The Three-City Study 
1999 
Cross-sectional 1031  
(74%) 
Children from 
households  ≤ 200% 
FPL 
BMI Child age, ethnicity, 
household income, 
education, migrant status, 
breakfast/ dinner eater 
with family, housing 
tenure, marital status, 
parental age, household 
size 
USDA-FSSM 
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Hanson et al  
(2007) US  
NHANES 1999 – 
2002 
Cross-sectional 8510 
(-) 
Adults ≥ 20 years BMI Age, ethnicity, marital 
status, household income, 
education 
USDA-FSSM 
Holben & 
Pheley 
(2006) US  
 Cross-sectional 808  
(-) 
Adults from areas 
with high poverty 
levels 
BMI, Diastolic blood pressure, 
total cholesterol, random blood 
glucose level, HbA1c17 
No adjustment USDA-FSSM 
 
Homenko et al 
(2010) US  
 Cross-sectional 74 
(-) 
Older adults in rural 
areas participating in 
telemedicine study 
BMI No adjustment Adult items (10) 
from USDA-
FSSM 
Jones & 
Frongillo 
(2006) US 
Panel Study of 
Income Dynamics 
1999 – 2001 
Cross-sectional 5595 
(89.6%) 
Households in the US BMI, weight gain Household income, marital 
status, housing tenure, age, 
ethnicity, self-rated 
general health, physical 
activity, smoking status, 
alcohol consumption, 
children in household, 
gender, age, birth weight  
USDA-FSSM 
        
Kaiser et al  
(2003) US  
 Cross-sectional 274  
(91%) 
Low-income Latino 
households 
Household food supplies of 
core foods 
Maternal education USDA-FSSM 
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Kaiser et al 
(2002) US 
 Cross-sectional 211 
(-) 
Mexican-American 
families participating 
in food relief 
program 
Core food intakes   
Kaiser et al  
(2002) US  
 Cross-sectional 211 
(-) 
Children of 
individuals 
participating in food 
relief programs 
 
Weight status Maternal acculturation RCFSS 
Kendall et al 
(1996) US  
 Cross-sectional 193 
(-) 
Women with < 16 
years education and 
children living at 
home 
 
Consumption of core foods, 
nutrient intakes 
No adjustment RCFSS 
Kleinman et al 
(1998)US 
 
 
 
Community 
Childhood Hunger 
Identification Project 
Cross-sectional 328  
(32.2%) 
Children < 12 years ≤ 
185% FPL 
Aggression, Attention 
disorders, irritability/ anxiety, 
depression, hyperactivity, 
antisocial behaviour, school 
problems, somatisation, 
academic performance 
(repeated a grade), seen a 
psychologist, receiving 
special education services 
 
Insufficient description of 
adjustment 
8-item hunger 
scale 
Klesges et al  
(2001) US  
Women’s Health and 
Aging study 
Cross-sectional 1002  
(71.1%) 
Women with 
moderate – severe 
physical disability ≥ 
65 years 
Depression, BMI, Quality of 
life, difficulty with daily 
activities, number of chronic 
conditions 
Age, marital status, 
education, household size, 
household income, unable to 
afford to pay bills 
 
Single-item 
question 
Knol et al  
(2004) US  
CSFII 1994 – 1996, 
1998 
Cross-sectional 2748  
(-) 
Children 2 – 8 years 
from households ≤ 
185% FPL 
Healthy Eating Index Household income, receipt 
of food assistance, 
residential area, urban 
location, ethnicity, 
household structure 
Single-item 
question 
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Kushel et al  
(2005) US  
NSAF18 1995 Cross-sectional 16,651  
(70%) 
Low-income adults < 
65 years 
Number of ambulatory care 
visits, number of emergency 
department visits, number of 
hospitalisations 
Age, ethnicity, 
residential area, migrant 
status, reliance on social 
assistance, self-rated 
general health, work 
limiting condition 
3 individual 
questions 
Laraia et al 
(2010) US  
PIN Cross-sectional 810 
(-) 
Pregnant women with 
incomes ≤ 400% FPL 
Weight (kg) Age, ethnicity, 
household income, 
education, marital status, 
number of children in 
household, smoking 
status, physical activity, 
smoking status, 
pregravid BMI 
USDA-FSSM 
Laraia et al 
(2009) US  
 Cross-sectional 206 
(-) 
African-American 
mothers accessing 
WIC services 
Depression, self-esteem Household structure, 
maternal education, 
maternal age, ever been 
employed 
6-item USDA-
FSSM 
Laraia et al  
(2006) US  
 
PIN cohort 2000 – 
2004 
Cross-sectional 606  
(-) 
Pregnant women ≤ 
400% below FPL 
Depression, anxiety, stress, self-
esteem 
Age, household income, 
ethnicity, education, 
marital status 
USDA-FSSM 
Laraia et al  
(2004) US  
Behavioural Risk 
Factor Surveillance 
System 1999 
Cross-sectional 3945  
(-) 
Adults ≥ 18 years BMI Gender, age, ethnicity, 
education, household 
income, marital status, 
self-rated general 
health 
Single-item 
question 
Lee & 
Frongillo 
(2001) US  
NHANES III 1988 – 
1994  
NSENY, 1994 
Cross-sectional 5588 
(-) 
Elderly adults 60 – 
90 years (NHANES) 
& 60 – 96 years 
(NSENY) 
Nutrient intakes Age, household income, 
ethnicity, education, 
residential area, living 
arrangements, reliance 
on social assistance, 
health problems 
 
Single item 
from USDA-
FSSM 
(NHANES) & 3 
individual 
questions 
(NSENY) 
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Ma et al  
(2008) US  
NSAF 2002 Cross-sectional 12,746 
(-) 
Children 6 – 17 years  
from households < 
200% FPL  
Number of visits to emergency 
department, number of visits to 
hospital 
Child age, ethnicity, 
citizenship status, 
employment status, 
education, number of 
children n household, 
residential area, 
household income, 
participation in WIC, 
reliance on social 
assistance, self or 
parent-reported child 
general health 
4 questions 
from USDA-
FSSM 
Martin et al  
(2007) US  
 
 Cross-sectional 412  
(-) 
Adults and children 
(2 – 12 years) 
BMI (adults and children) Household income, 
education, ethnicity 
USDA-FSSM 
Matheson et al 
(2002) US  
 Cross-sectional 124 
(74%) 
5th grade students  Core food intakes No adjustment USDA-FSSM 
Mello et al 
(2010) US  
Your Healthy Life Cross-sectional 1874 
(-) 
Adults ≥ 18 years 
accessing low-
income health clinics 
Intakes of fruit and vegetables, 
fat-related behaviours 
Age, gender, ethnicity, 
education, household 
structure, marital status 
Single-item 
Metallinos-
Katsaras et al 
(2009) US  
 Cross-sectional 8493 
(-) 
Mothers with 
children (1 month – 5 
years) participating in 
WIC 
Child BMI Maternal education, 
ethnicity, age 
4-question 
subscale from 
USDA-FSSM 
Nelson et al  
(2001) US  
NHANES III 1988 – 
1994 
Cross-sectional 1152  
(81%) 
Adults > 20 years 
with self-reported 
diabetes 
Self-reported self-rated general 
health, number of visits to doctor 
Age, ethnicity, gender, 
education, household 
income 
2 individual 
items 
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Author Study name Study design Sample size (Response rate) 
Sample 
characteristics 
Measure of consequences/ 
determinants 
Covariates adjusted 
for 
Measurement 
of food security 
        
Park et al  
(2009) US  
C-SNAP 1998 – 
2003 
Cross-sectional 2853  
(-) 
Children < 3 years 
from low-income 
households 
Serum iron levels, haemoglobin 
levels (anaemia) 
Child age, gender, type 
of health insurance, 
participation in WIC, 
born in US, marital 
status, education 
USDA-FSSM 
Pheley et al  
(2002) US  
 Cross-sectional 1006 
(-) 
Individuals in Ohio Self-rated general health, 
physical impairment 
Age, ethnicity, marital 
status, employment 
status, regular GP, type 
of health insurance 
 
 
USDA-FSSM 
Rosas et al 
(2009) US  
 Cross-sectional 602 
(-) 
Mothers from 
California and 
Mexico with children 
aged 5 years 
Core food and nutrient intakes Socioeconomic status, 
maternal education, 
receipt of food 
assistance, farm worker 
status 
6-item USDA-
FSSM 
Rose-Jacobs et 
al (2006) US 
C-SNAP Cross-sectional 2010 
(71%) 
Low-income families 
with children 4 – 36 
months attending 
paediatric clinic/ 
emergency 
departments 
Developmental risk Gender age, weight, 
birth weight, history of 
hospitalisations, type of 
healthcare, parental 
education, marital status, 
employment status, 
depression, country of 
birth 
 
USDA-FSSM 
Rose & Bodor  
(2006) US  
ECLS-K 1999 Cross-sectional 12,890 
(-) 
Children BMI (weight status) Gender, age, ethnicity, 
birth weight, household 
income, education, urban 
location 
 
USDA-FSSM 
!Chapter!5:!Food!insecurity!in!developed!countries:!a!review!of!potential!determinants!and!consequences!among!adults!and!children! 190!
Author Study name Study design Sample size (Response rate) 
Sample 
characteristics 
Measure of consequences/ 
determinants 
Covariates adjusted 
for 
Measurement 
of food security 
        
Rose (1999) US  CSFII 1989 – 1991  Cross-sectional 999 
(-) 
Households with 
preschool aged 
children 
Nutrient intakes Age, education, 
ethnicity, income, 
household size, 
household structure, 
housing tenure, reliance 
on social assistance 
 
Single-question 
from USDA-
FSSM 
Rose & 
Oliveira (1997) 
US  
CSFII 1989 – 1991 Cross-sectional 7425 
(-) 
Children 1 – 5 years, 
women 19 – 50 years 
& older adults > 65 
years 
Nutrient intakes Age, residential area, 
smoking status, 
pregnancy,  ethnicity, 
household size, parental 
age, household structure, 
education, household 
income, reliance on 
social assistance, gender 
 
 
3 individual 
items from 
USDA-FSSM 
Seligman et al 
(2010) US  
NHANES 1999 – 
2004 
Cross-sectional 5094 
(-) 
Adults 18 – 65 years 
with household 
incomes ≤ 200% FPL 
Hypertension, dyslipidaemia, 
diabetes 
Age, gender, ethnicity, 
education, household 
income 
USDA-FSSM 
Seligman et al 
(2010) US 
 Cross-sectional 40 
(37%) 
Low-income adults 
with diabetes 
Medication adherence, glucose 
monitoring adherence, 
hypoglycaemic events 
No adjustment 6-item USDA-
FSSM 
Seligman et al 
(2007)  US 
 
 
NHANES 1999 – 
2002 
Cross-sectional 4423 
(-) 
Adults ≥ 20 years BMI, self-reported diabetes Age, ethnicity, parity, 
household income, 
education, physical 
activity 
 
USDA-FSSM 
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Author Study name Study design Sample size (Response rate) 
Sample 
characteristics 
Measure of consequences/ 
determinants 
Covariates adjusted 
for 
Measurement 
of food security 
        
Sharkey  
(2003) US 
Nutrition and 
Function Study 
Cross-sectional 279  
(-) 
Older adults ≥ 60 
years receiving home 
delivered meals 
Nutrient intakes, self-reported 
disease 
 
Ethnicity, household 
income, education, age, 
living arrangements, 
marital status, smoking 
status, BMI, receipt of 
food assistance 
 
4 individual 
items 
Siefert et al  
(2001) US 
WES 1997 – 1998 Cross-sectional 724 (86.2%) Women 18 – 54 years 
receiving cash 
assistance 
Self-rated general health, 
physical impairment, depression, 
anxiety 
Poverty, employment 
status, education, 
ethnicity, household 
income 
 
Single-item 
from USDA-
FSSM 
Skalicky et al  
(2006) US 
C-SNAP 1996 – 
2001 
Cross-sectional 626 
(81.7%) 
Children < 3 years 
from low-income 
households 
Serum iron levels, haemoglobin 
levels (anaemia) 
Born in US, education, 
employment status, 
reliance on social 
welfare, household size, 
breastfeeding 
USDA-FSSM 
Stuff et al  
(2004) US 
Foods Of Our Delta 
study 2000 
Cross-sectional 1488 
(43.1%) 
Adults ≥ 18 years Self-rated general health 
 
 
Age, ethnicity, gender USDA-FSSM 
Tayie & Zizza 
(2009) US  
 
 
NHANES 1999 – 
2002 
Cross-sectional 4026  
(99.46%) 
Adults 18 – 50 years BMI, % body fat Age, education, 
household income, 
physical activity, 
ethnicity, smoking status 
USDA-FSSM 
Tayie & Zizza 
(2009) US  
NHANES 1999 – 
2002 
Cross-sectional 5549  
(-) 
Adults 18 – 50 years HDL-cholesterol, LDL-
cholesterol, total cholesterol, 
triglycerides, LDL-C/ HDL-C 
ratio, Total cholesterol/ HDL-C 
ratio, triglyceride/ HDL-C ratio 
Age, education, 
household income, 
physical activity, 
ethnicity, smoking status 
USDA-FSSM 
Townsend et al 
(2001) US 
CSFII 1994 – 1996 Cross-sectional 9479 
 (-) 
Adults  BMI Insufficient description 
of adjustment 
Single question 
from USDA-
FSSM 
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Author Study name Study design Sample size (Response rate) 
Sample 
characteristics 
Measure of consequences/ 
determinants 
Covariates adjusted 
for 
Measurement 
of food security 
        
Walker et al  
(2007) US 
 Cross-sectional 235 
 (21.8%) 
Women participating 
in food assistance 
programs 
 
 
Self-rated health, social capital No adjustment USDA-FSSM 
Webb et al  
(2008)  US  
 Cross-sectional 435  
(20.2%) 
Low-income 
households 
BMI, weight change Age, gender, education, 
household income, 
employment status 
 
USDA-FSSM 
Weigel et al  
(2007) US 
 Cross-sectional 100 
(-) 
Seasonal/ migrant 
farm-workers 
Serum cholesterol, serum 
triglycerides, BMI, fasting blood 
glucose, blood pressure, 
metabolic syndrome, iron 
deficiency anaemia (serum iron + 
haemoglobin levels) 
Age, gender, children in 
household, household 
size, education, 
birthplace, time in US 
USDA-FSSM 
Weinreb et al 
(2002) US 
 Case-control 228 
(-) 
Homeless and low-
income housed 
mothers with children 
Internalising (anxiety, depression, 
withdrawal) problems, self or 
parent-reported child general 
health, chronic conditions, 
academic achievement, birth 
weight 
Child age, ethnicity, 
mother’s distress, death 
of childhood friend, 
foster care placement, 
housing tenure, self-
rated general health, 
household size 
7 dichotomous 
items 
Whitaker et al 
(2006) US  
FFCW 1998 – 2000 Cross-sectional 2870 
(68%) 
Mothers of preschool 
children 
General anxiety disorder 
(mothers), major depressive 
episode (mothers), aggression/ 
depression/ hyperactivity/ any 
behaviour problem (children) 
Education, ethnicity, 
marital status, 
employment status, 
alcohol, drug use, self-
rated general health, 
smoking status, 
household income 
USDA-FSSM 
Whitaker and 
Orzol (2006) 
US 
FFCW 1998 – 2000 Cross-sectional 2452  
(50.1%) 
Children 3 years BMI Ethnicity, maternal 
education, household 
income 
USDA-FSSM 
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Author Study name Study design Sample size (Response rate) 
Sample 
characteristics 
Measure of consequences/ 
determinants 
Covariates adjusted 
for 
Measurement 
of food security 
        
Wilde and 
Peterman  
(2006) US  
NHANES 1999 – 
2002 
Cohort 8751  
(-) 
Adults ≥ 18 years BMI, weight change Ethnicity, household 
income, education, self-
rated general health 
 
USDA-FSSM 
Zizza et al  
(2008) US  
NHANES 1999 – 
2002 
Cross-sectional 5640 (-) Adults ≥ 18 years Macronutrient intakes Age, household income, 
ethnicity, education 
USDA-FSSM 
Dubois et al 
(2006) Canada 
 
Longitudinal Study 
of Child 
Development 
Cohort 2103 
(-) 
Children born in 
1998 
Child BMI Gender, household 
income, child birth 
weight, parental weight 
status 
RCFSS 
Fuller-
Thomson & 
Nimigon 
(2008) Canada 
CCHS Cross-sectional 1045 
(84.7%) 
Adults with chronic 
fatigue syndrome 
Depression Insufficient description 
of adjustment 
 
 
Single-item 
question 
Gucciardi et al 
(2009) Canada  
CCHS – Cycle 3.1 Cross-sectional 2,523 Individuals ≥ 12 
years with diabetes 
Admitted to hospital, presence of 
mood disorder, stroke, fruit 
intakes, vegetable intakes, self-
rated general health, self-rated 
mental health, perceived stress,  
Age, gender, duration of 
diabetes, insulin status, 
regular GP, previous 
stroke, household 
income, ethnicity, 
education, smoking 
status, physical activity 
USDA-FSSM 
Kirkpatrick & 
Tarasuk (2008) 
Canada 
CCHS Cycle 2.2 
1994 – 1995  
Cross-sectional 35,107 
(-) 
Adults 19 – 70 years Core food intakes, nutrient 
intakes  
Education, migrant 
status, household size, 
smoking status, gender, 
age, household income 
USDA-FSSM 
Lyons et al  
(2008)  Canada 
CCHS 2000 – 2001, 
2004 
Cross-sectional 145,027 
(77%) 
Individuals ≥ 12 
years  
BMI (measured & self-reported 
height & weight) 
Age, gender, household 
income, education, 
ethnicity, marital status, 
residential area 
3 items from 
USDA-FSSM 
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Author Study name Study design Sample size (Response rate) 
Sample 
characteristics 
Measure of consequences/ 
determinants 
Covariates adjusted 
for 
Measurement 
of food security 
        
McIntyre et al 
(2000) Canada 
National 
Longitudinal Survey 
of Children and 
Youth 1994 – 1996 
Cross-sectional 16,639 
(97.8%) 
Children ≤ 11 years Self-rated general health Household income 3 individual 
items 
Muirhead et al 
(2009) Canada 
 Cross-sectional 1049 
(-) 
Employed 
individuals 18 – 49 
years living in 
poverty 
Denture wearing, toothaches, 
self-rated oral health, oral health 
impact 
Gender, age, marital 
status, parity, education, 
access to oral health care 
3 individual 
items 
        
Tarasuk et al  
(2001) Canada 
 Cross-sectional 153 
(68.3%) 
Women 19 – 49 years 
with child < 15 years 
participating in food 
hamper program 
Servings of core foods per day Insufficient description 
of adjustment 
USDA-FSSM 
(excluding 
single-item 
pertaining to 
weight loss) 
Tarasuk & 
Beaton (1999) 
Canada 
 Cross-sectional 153 
(68.3%) 
Women 19 – 49 years 
with child < 15 years 
participating in food 
hamper program 
Daily nutrient intake Insufficient description 
of adjustment 
USDA-FSSM 
(excluding 
single-item 
pertaining to 
weight loss) 
 
Vozoris & 
Tarasuk (2003) 
Canada  
National Population 
Health Survey 1996 – 
1997 
Cross-sectional 81,581  
(-) 
Adults Self-rated general health, 
physical impairment, number of 
chronic conditions, depression/ 
distress, presence of heart 
disease/ hypertension/ diabetes 
food allergies, BMI 
Age, household income, 
gender, education 
2 individual 
items 
Sarlio-
Lahteenkorva 
et al (2001) 
Finland 
Survey on Living 
Conditions 1994 
Cross-sectional 6506 (73%) Individuals ≥ 15 
years 
BMI Age, gender, 
employment status, 
education, household 
income 
5 individual 
items 
!Chapter!5:!Food!insecurity!in!developed!countries:!a!review!of!potential!determinants!and!consequences!among!adults!and!children! 195!
Author Study name Study design Sample size (Response rate) 
Sample 
characteristics 
Measure of consequences/ 
determinants 
Covariates adjusted 
for 
Measurement 
of food security 
        
Radimer et al 
(2007) 
Australia 
 Cross-sectional 10,451 
(77.5%) 
Households in 
Queensland 
Core food intakes, self-rated 
general health, BMI 
No adjustment 2 items from 
RCFSS 
Tingay et al  
(2003) England  
 
 
 Cross-sectional 431 
(87%) 
Patients attending 10 
GP clinics, London 
Daily intake of food groups Age, gender 6-item USDA-
FSSM 
Mejean et al 
(2010) France 
ABENA19 Cross-sectional 1664 
(-) 
Individuals ≥ 18 
years accessing food 
aid 
Daily intake of food groups 
(Fruits and vegetables, meat, 
seafood, dairy) 
Gender USDA-FSSM 
Cohort studies 
Bhargava et al 
(2008) US 
ECLS-K14 Cohort 11479 (58.3%) School aged-children Weight, BMI Child height, child weight, 
emotional problems, child 
age, number of siblings, 
self-rated general health, 
hours of television 
viewing time, hours in 
non-parental care, 
household income 
 
USDA-FSSM 
Heflin et al  
(2005) US  
WES16 1997 – 1997 Cohort 753 
(-) 
Mothers receiving 
cash assistance 
Depression Household size, household 
income, discrimination, 
stressful life circumstances 
Single-item 
question 
Howard (2010) 
US 
ECLS-K Cohort 4710 
(-) 
Children Interpersonal relations, self-
control, approaches to learning 
and externalising problem 
behaviours 
Physical activity, 
television time, time in 
non-parental care, children 
in household, household 
size, household income, 
parental education 
USDA-FSSM 
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Sample 
characteristics 
Measure of consequences/ 
determinants Covariates adjusted for 
Measurement of 
food security 
        
Jyoti et al 
(2005) US  
ECLS-K 1998 – 2001 Cohort 11,400 
(-) 
Children Mathematics score, reading 
score, BMI, weight 
Gender, age, birth weight, 
language, ethnicity, 
disability, type of health 
insurance, physical activity, 
household income, 
household structure, 
household size, parental age, 
marital status, employment 
status, education, time in 
non-parental care, 
residential area, safety of 
neighbourhood 
 
USDA-FSSM 
Huddleston-
Casas et al US  
Rural Families Speak 
Study 
Cohort 413 
(-) 
Women in rural areas 
accessing services to 
low-income families 
with children ≤ 13 
years 
 
 
Maternal depression Household income USDA-FSSM 
Olson & 
Strawderman 
(2008) US  
Bassett Mothers 
Health Project 1994 – 
1996  
Cohort 622 
(75%) 
Pregnant women 
registering for 
prenatal care 
BMI Gestational weight gain, 
age, parity, household 
income, education, 
marital status 
3-questions 
from USDA-
FSSM 
Siefert et al  
(2004) US 
WES 1997 – 1998 Cohort 676  
(-) 
Women 18 – 54 years 
receiving cash 
assistance 
Self-rated general health, physical 
impairment, depression 
Ethnicity, age, children 
in household, education, 
household structure, 
reliance on social 
welfare, employment, 
stressful life 
circumstances, self-rated 
general health 
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Measure of consequences/ 
determinants Covariates adjusted for 
Measurement of 
food security 
        
Slopen et al 
(2010) US 
Project on Human 
Development in 
Chicago 
Cohort 2810 
(-) 
Children (residing in 
Chicago) 
Externalising (aggression, 
hyperactivity, non-compliance) 
and internalising (anxiety, 
depression, withdrawal) problems 
Age, gender, ethnicity, 
problems at baseline,  
parental age, parental 
education, depression, 
alcohol problems,  
household size 
Single-item 
Whitaker & 
Sarin (2007) 
US 
FFCW 1998 – 2000 Cohort 1707 
(30.4%) 
Mothers of preschool 
children 
BMI Household income, 
education, ethnicity, 
number of children in 
household, employment 
status, material hardship 
 
USDA-FSSM 
Belsky et al 
(2010) England 
Environmental Risk 
Longitudinal Twin 
Study 
Cohort 1116 
(93%) 
Families with same-
sex twins 
Child IQ, behavioural problems, 
emotional problems 
Household income, 
maternal personality, 
household sensitivity to 
children’s needs 
7-items from 
USDA-FSSM 
Melchior et al 
(2009) England  
Environmental Risk 
Longitudinal Study 
Cohort 1116 
(93%) 
Families with same-
sex twins 
Maternal depression, psychosis 
spectrum disorder, child 
behavioural problems 
Household income 7-items from 
USDA-FSSM 
1  National Health and Nutrition Examination Survey 
2 Federal Poverty Level 
3 United States Department of Agriculture Food Security Survey Module, 18-item standard survey. 
4 Radimer-Cornell Food Security Scale 
5 Children’s Sentinel Nutrition Assessment Project 
5 Special Supplemental Nutrition Program for Women, Infants and Children 
7 Fragile Families and Child’s Well-being study 
8 Pregnancy, Infection and Nutrition 
9 Nutrition Survey of the Elderly in New York 
10 Community Childhood Hunger Identification Project 
11 Canadian Community Health Survey 
12 General Practitioner 
13 Body mass index 
14 Early Childhood Longitudinal Study – Kindergarten cohort 
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15 Continuing Survey of Food Intakes for Individuals 
16 Women’s Employment Study  
17 Glycated Haemoglobin 
18 National Survey of America’s Families 
19 Alimentation et e´tat nutritionnel des Be´ne´ficiairesde l’Aide Alimentaire
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Table 5.2: Associations between food insecurity and potential determinants 
 
Potential determinants examined 
(reference group for food insecurity) Studies 
Odds ratio range 
of food insecurity 
relative to 
reference group 
Number of 
significant 
studies 
Potential household level factors 
Income 
(Higher income [Ref] vs. lower income) 
(Radimer, Allsopp et al. 1997, Alaimo, Briefel et al. 1998, Kasper, Gupta et al. 2000, 
McIntyre, Connor et al. 2000, The National Public Health Partnership 2000, The National 
Public Health Partnership 2000, Klesges, Pahor et al. 2001, Lee and Frongillo 2001, 
Nelson, Cunningham et al. 2001, Sarlio-Lahteenkorva and Lahelma 2001, Kaiser, Melgar-
Quinonez et al. 2002, Vozoris and Tarasuk 2003, Drewnowski 2004, Furness, Simon et al. 
2004, Martin, Rogers et al. 2004, Olson, Anderson et al. 2004, Stuff, Horton et al. 2004, 
Bartfeld and Dunifon 2006, Bernell, Weber et al. 2006, Duerr 2006, Laraia, Siega-Riz et al. 
2006, Nolan, Rikard-Bell et al. 2006, Temple 2006, Chavez, Telleen et al. 2007, Hadley, 
Zodhiates et al. 2007, Cutler-Triggs, Fryer et al. 2008, De Marco and Thornburn 2008, 
Kenney 2008, Willows, Veugelers et al. 2008, Australian Bureau of Statistics 2009, De 
Marco and Thornburn 2009, Australian Bureau of Statistics 2010) 
0.59 – 12.8 31 
Income source 
(Employment/ wage [Ref] vs. other) 
(Tarasuk and Beaton 1999, McIntyre, Connor et al. 2000, The National Public Health 
Partnership 2000, Vozoris and Tarasuk 2003, Quine and Morrell 2006, Hadley, Zodhiates 
et al. 2007, Willows, Veugelers et al. 2008, Australian Bureau of Statistics 2010) 
0.39 – 3.0 5 
Financial situation 
 (Quine and Morrell 2006)  1  
Housing tenure 
(Owner [Ref] vs. renting) 
(Radimer, Allsopp et al. 1997, The National Public Health Partnership 2000, The National 
Public Health Partnership 2000, Sellen, Tedstone et al. 2002, Vozoris and Tarasuk 2003, 
Olson, Anderson et al. 2004, Bartfeld and Dunifon 2006, Nolan, Rikard-Bell et al. 2006, 
Quine and Morrell 2006, Temple 2006, Chavez, Telleen et al. 2007, De Marco and 
Thornburn 2008, Willows, Veugelers et al. 2008) 
1.7 – 3.4 10 
Cooking facilities 
(Adequate [Ref] vs. inadequate) (Broughton, Janssen et al. 2006) 8.0 1 
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Children in household 
(No [Ref] vs. Yes) 
(Tarasuk and Beaton 1999, Kasper, Gupta et al. 2000, The National Public Health 
Partnership 2000, Sellen, Tedstone et al. 2002, Furness, Simon et al. 2004, Martin, Rogers 
et al. 2004, Stuff, Horton et al. 2004, Wehler, Weinreb et al. 2004, Bartfeld and Dunifon 
2006, Bernell, Weber et al. 2006, Laraia, Siega-Riz et al. 2006, National Rural Health 
Alliance 2006, Nolan, Rikard-Bell et al. 2006, Weigel, Armijos et al. 2007, Kenney 2008, 
Willows, Veugelers et al. 2008) 
0.82 – 9.26 6 
Household structure 
[2 parents [Ref] vs. single-parent family) 
(Alaimo, Briefel et al. 1998, McIntyre, Connor et al. 2000, The National Public Health 
Partnership 2000, Sellen, Tedstone et al. 2002, Vozoris and Tarasuk 2003, Drewnowski and 
Specter 2004, Martin, Rogers et al. 2004, Bartfeld and Dunifon 2006, Bernell, Weber et al. 
2006, Willows, Veugelers et al. 2008) 
1.02 – 1.81 5 
Elderly in household 
(No [Ref] vs. Yes) (Bartfeld and Dunifon 2006) 0.76 1 
Disabled in household (No [Ref] vs. Yes) (Bartfeld and Dunifon 2006, Bernell, Weber et al. 2006) 2.11 2  
Non-citizens in household 
(No [Ref] vs. Yes) (Bartfeld and Dunifon 2006) 1.16 1 
Potential individual- level factors 
Ethnicity 
(White vs. other) 
(Alaimo, Briefel et al. 1998, Kasper, Gupta et al. 2000, McIntyre, Connor et al. 2000, Lee 
and Frongillo 2001, Nelson, Cunningham et al. 2001, Parnell, Reid et al. 2001, Furness, 
Simon et al. 2004, Martin, Rogers et al. 2004, Olson, Anderson et al. 2004, Stuff, Horton et 
al. 2004, Bartfeld and Dunifon 2006, Bernell, Weber et al. 2006, Duerr 2006, Laraia, Siega-
Riz et al. 2006, National Rural Health Alliance 2006, Nolan, Rikard-Bell et al. 2006, 
Kaiser, Baumrind et al. 2007, Kersey, Geppert et al. 2007, Cutler-Triggs, Fryer et al. 2008, 
Kenney 2008, Willows, Veugelers et al. 2008, Australian Bureau of Statistics 2010) 
0.88 – 6.60 14 
Education (Higher education [Ref] vs. 
lower education) 
(Alaimo, Briefel et al. 1998, Tarasuk and Beaton 1999, The National Public Health 
Partnership 2000, Klesges, Pahor et al. 2001, Lee and Frongillo 2001, Nelson, Cunningham 
et al. 2001, Kaiser, Melgar-Quinonez et al. 2002, Sellen, Tedstone et al. 2002, Mazur, 
Marquis et al. 2003, Drewnowski and Specter 2004, Martin, Rogers et al. 2004, Olson, 
Anderson et al. 2004, Bartfeld and Dunifon 2006, Bernell, Weber et al. 2006, Duerr 2006, 
Laraia, Siega-Riz et al. 2006, Temple 2006, Hadley, Zodhiates et al. 2007, Kaiser, 
Baumrind et al. 2007, Kersey, Geppert et al. 2007, Weigel, Armijos et al. 2007, De Marco 
and Thornburn 2008, Willows, Veugelers et al. 2008, Australian Bureau of Statistics 2009) 
0.93 – 9.43 13  
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Homelessness (Furness, Simon et al. 2004) 5.6 1  
Employment status (Employed [Ref] vs. 
unemployed) 
(Radimer, Allsopp et al. 1997, Alaimo, Briefel et al. 1998, The National Public Health 
Partnership 2000, Sarlio-Lahteenkorva and Lahelma 2001, Mazur, Marquis et al. 2003, 
Drewnowski and Specter 2004, Martin, Rogers et al. 2004, Bartfeld and Dunifon 2006, 
Bernell, Weber et al. 2006, Temple 2006, Chavez, Telleen et al. 2007, Hadley, Zodhiates et 
al. 2007, De Marco and Thornburn 2008, Australian Bureau of Statistics 2009) 
1.04 – 11.29 6 
Age (Older age [Ref] vs. younger age) 
(Radimer, Allsopp et al. 1997, Himmelgreen, Perez-Escamilla et al. 2000, The National 
Public Health Partnership 2000, Klesges, Pahor et al. 2001, Lee and Frongillo 2001, 
Nelson, Cunningham et al. 2001, Parnell, Reid et al. 2001, McIntyre, Glanville et al. 2002, 
Sellen, Tedstone et al. 2002, Mazur, Marquis et al. 2003, Drewnowski and Specter 2004, 
Bernell, Weber et al. 2006, Duerr 2006, Laraia, Siega-Riz et al. 2006, Nolan, Rikard-Bell et 
al. 2006, Temple 2006, Kaiser, Baumrind et al. 2007, Kersey, Geppert et al. 2007, De 
Marco and Thornburn 2008, Kenney 2008) 
0.08 – 4.27 11 
Marital status (Married [Ref] vs. single) 
(Radimer, Allsopp et al. 1997, Klesges, Pahor et al. 2001, Duerr 2006, Laraia, Siega-Riz et 
al. 2006, National Rural Health Alliance 2006, Temple 2006, Kaiser, Baumrind et al. 2007, 
De Marco and Thornburn 2008) 
0.36 – 2.30 5  
Gender (Females [Ref] vs. males) 
(The National Public Health Partnership 2000, Nelson, Cunningham et al. 2001, Parnell, 
Reid et al. 2001, Mazur, Marquis et al. 2003, Tingay, Tan et al. 2003, Duerr 2006, National 
Rural Health Alliance 2006, Quine and Morrell 2006, Cutler-Triggs, Fryer et al. 2008, De 
Marco and Thornburn 2008, Australian Bureau of Statistics 2010) 
0.38 – 2.30 1  
Food/ financial skills 
(Adequate/ good skills [Ref] vs. poor/ low 
skills) 
(The National Public Health Partnership 2000, Olson, Anderson et al. 2004, Broughton, 
Janssen et al. 2006, Nolan, Rikard-Bell et al. 2006) 5.05 – 8.0 4 
Transport 
[Adequate transport [Ref] vs. inadequate 
transport) 
(Nolan, Rikard-Bell et al. 2006, De Marco and Thornburn 2008) 2.3 – 5.56 1 
 
Smoking/ drugs 
 
(Temple 2006, Armour, Pitts et al. 2008, Cutler-Triggs, Fryer et al. 2008, Kenney 2008) 2.10 – 2.30 4 
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Table 5.3: Associations between food insecurity and potential consequences among adults 
 
Potential Consequences examined Studies 
Odds ratio 
range of 
consequences 
relative to 
reference 
group 
Number 
of 
significant 
studies 
(%) 
Weight status – risk of overweight/ 
obesity * 
(Radimer, Allsopp et al. 1997, Klesges, Pahor et al. 2001, Sarlio-Lahteenkorva and Lahelma 2001, 
Townsend, Peerson et al. 2001, Adams, Grummer-Strawn et al. 2003, Vozoris and Tarasuk 2003, 
Bhattacharya, Currie et al. 2004, Drewnowski 2004, Laraia, Siega-Riz et al. 2004, Holben and 
Pheley 2006, Wilde and Peterman 2006, Hanson, Sobal et al. 2007, Jones and Frongillo 2007, 
Martin and Ferris 2007, Seligman, Bindman et al. 2007, The Cancer Council NSW 2007, Weigel, 
Armijos et al. 2007, Whitaker and Sarin 2007, Lyons, Park et al. 2008, Olson and Strawderman 
2008, Tayie and Zizza 2009, Webb, Schiff et al. 2009, Australian Bureau of Statistics 2010) 
0.39 – 3.7 16 
Chronic conditions* 
Depression 
(Klesges, Pahor et al. 2001, Siefert, Heflin et al. 2001, Vozoris and Tarasuk 2003, Casey, S. et al. 
2004, Drewnowski and Specter 2004, Siefert, Heflin et al. 2004, Heflin, Siefert et al. 2005, Laraia, 
Siega-Riz et al. 2006, Whitaker, Phillips et al. 2006, Fuller-Thomson and Nimigon 2008, 
Huddleston-Casas, Charnigo et al. 2008, Australian Bureau of Statistics 2009, Public Health 
Association of Australia 2009) 
1.13 – 6.8 13 
Anxiety/ mood disorder 
(Commonwealth Department of Health Housing and Community Services 1992, Siefert, Heflin et 
al. 2001, Laraia, Siega-Riz et al. 2006, Whitaker, Phillips et al. 2006, Australian Bureau of Statistics 
2009) 
1.29 – 2.30 5 
Stress (Commonwealth Department of Health Housing and Community Services 1992, Laraia, Siega-Riz et al. 2006) 1.80 – 2.90 2 
Self-esteem (Drewnowski and Specter 2004, Laraia, Siega-Riz et al. 2006) 0.52 – 0.62 1 
Heart disease (Vozoris and Tarasuk 2003) 2.5 1 
Hypertension (Wright and Lamont 2001, Vozoris and Tarasuk 2003, Holben and Pheley 2006, Weigel, Armijos et al. 2007) 0.56 – 1.6 1 
High cholesterol/ dyslipidaemia (Wright and Lamont 2001, Holben and Pheley 2006, Weigel, Armijos et al. 2007, Tayie and Zizza 2009) 1.85 – 1.98 2 
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Stroke (Commonwealth Department of Health Housing and Community Services 1992) 2.39 1 
Diabetes/ poor glucose control (Wright and Lamont 2001, Vozoris and Tarasuk 2003, Australian Bureau of Statistics 2006, Holben and Pheley 2006, Seligman, Bindman et al. 2007, Weigel, Armijos et al. 2007) 1.1 – 2.2 4 
Iron deficiency anaemia (Weigel, Armijos et al. 2007) 0.32 – 1.66 0 
Metabolic syndrome (Weigel, Armijos et al. 2007) 0.82 – 1.02 0 
Other health conditions* 
Fair/ poor self-rated general health 
(Commonwealth Department of Health Housing and Community Services 1992, Radimer, Allsopp 
et al. 1997, Nelson, Cunningham et al. 2001, Siefert, Heflin et al. 2001, Tarasuk 2001, Pheley, 
Holben et al. 2002, Vozoris and Tarasuk 2003, Siefert, Heflin et al. 2004, Stuff, Horton et al. 2004, 
Walker, Holben et al. 2007) 
0.9 – 2.9 9 
High quality of life (Klesges, Pahor et al. 2001) 0.77 1  
Presence of physical impairment (Klesges, Pahor et al. 2001, Siefert, Heflin et al. 2001, Pheley, Holben et al. 2002, Vozoris and Tarasuk 2003, Siefert, Heflin et al. 2004) 1.5 – 2.7 5 
Presence of co-morbidities (Klesges, Pahor et al. 2001, Vozoris and Tarasuk 2003) 1.32 – 3.69 2  
Increased health care utilisation (Commonwealth Department of Health Housing and Community Services 1992, Nelson, Cunningham et al. 2001, Kushel, Gupta et al. 2005) 1.05 – 2.08 3 
High social capital (Martin, Rogers et al. 2004, Walker, Holben et al. 2007) 0.47 – 0.87 2  
Presence of food allergies (Vozoris and Tarasuk 2003) 1.7 1  
Poor oral health (van der Pols, Gunnell et al. 2009) 1.82 – 2.98 1 
Dietary factors* 
Low energy intakes (Kendall, Olson et al. 1996, Rose and Oliveira 1997, Rose 1999, Tarasuk and Beaton 1999, Lee and Frongillo 2001, Kirkpatrick and Tarasuk 2008, Zizza, Duffy et al. 2008) 1.45 – 1.94 3 
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Low carbohydrate intakes (Tarasuk and Beaton 1999, Lee and Frongillo 2001, Wilde and Peterman 2006, Kirkpatrick and Tarasuk 2008, Zizza, Duffy et al. 2008) F = 2.46 2  
Low protein intakes (Rose and Oliveira 1997, Rose 1999, Tarasuk and Beaton 1999, Dixon, Winkleby et al. 2001, Lee and Frongillo 2001, Kirkpatrick and Tarasuk 2008, Zizza, Duffy et al. 2008) 1.32 – 4.17 5  
High total fat intakes (Kendall, Olson et al. 1996, Tarasuk and Beaton 1999, Dixon, Winkleby et al. 2001, Lee and Frongillo 2001, Kirkpatrick and Tarasuk 2008, Zizza, Duffy et al. 2008) F = 2.22 1 
High saturated fat intakes (Kendall, Olson et al. 1996, Dixon, Winkleby et al. 2001, Lee and Frongillo 2001, Zizza, Duffy et al. 2008) 0.75 – 1.20 1  
High cholesterol intakes (Dixon, Winkleby et al. 2001, Lee and Frongillo 2001) 1.1 – 1.83 0  
Low fibre intakes (Kendall, Olson et al. 1996, Dixon, Winkleby et al. 2001, Kirkpatrick and Tarasuk 2008) 0.83 1  
Low calcium intakes (Kendall, Olson et al. 1996, Rose and Oliveira 1997, Rose 1999, Tarasuk and Beaton 1999, Lee and Frongillo 2001, Sharkey 2003, Kirkpatrick and Tarasuk 2008) 1.3 – 2.75 2 
Low iron intakes (Kendall, Olson et al. 1996, Rose and Oliveira 1997, Rose 1999, Tarasuk and Beaton 1999, Lee and Frongillo 2001, Sharkey 2003, Kirkpatrick and Tarasuk 2008) 1.29 – 2.02 2 
Low vitamin A intakes (Kendall, Olson et al. 1996, Rose and Oliveira 1997, Rose 1999, Tarasuk and Beaton 1999, Dixon, Winkleby et al. 2001, Lee and Frongillo 2001, Sharkey 2003, Kirkpatrick and Tarasuk 2008) 1.61 – 3.59 3  
Low vitamin C intakes (Kendall, Olson et al. 1996, Rose and Oliveira 1997, Rose 1999, Tarasuk and Beaton 1999, Dixon, Winkleby et al. 2001, Lee and Frongillo 2001, Kirkpatrick and Tarasuk 2008) 1.83 – 2.22 2  
Low vitamin E intakes (Rose and Oliveira 1997, Rose 1999, Dixon, Winkleby et al. 2001, Lee and Frongillo 2001) 1.32 – 1.52 1  
Low vitamin K intakes (Sharkey 2003) 2.63 0  
Low vitamin D intakes (Sharkey 2003, Kirkpatrick and Tarasuk 2008) 2.07 1 
Low Vitamin B-6 intakes (Rose and Oliveira 1997, Rose 1999, Dixon, Winkleby et al. 2001, Lee and Frongillo 2001, Sharkey 2003, Kirkpatrick and Tarasuk 2008) 1.29 – 2.11 3 
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Low Vitamin B-12 intakes (Dixon, Winkleby et al. 2001, Lee and Frongillo 2001, Kirkpatrick and Tarasuk 2008) 0.93 – 1.16 2  
Low folate intakes (Rose and Oliveira 1997, Rose 1999, Tarasuk and Beaton 1999, Dixon, Winkleby et al. 2001, Lee and Frongillo 2001, Sharkey 2003, Kirkpatrick and Tarasuk 2008) 1.35 – 2.29 2  
Low phosphorus intakes (Rose and Oliveira 1997, Rose 1999, Lee and Frongillo 2001, Sharkey 2003, Kirkpatrick and Tarasuk 2008) 1.49 – 4.18 1  
Low magnesium intakes (Rose and Oliveira 1997, Rose 1999, Tarasuk and Beaton 1999, Dixon, Winkleby et al. 2001, Lee and Frongillo 2001, Sharkey 2003, Kirkpatrick and Tarasuk 2008) 1.52 – 3.99 3  
Low zinc intakes (Rose 1999, Tarasuk and Beaton 1999, Dixon, Winkleby et al. 2001, Lee and Frongillo 2001, Sharkey 2003, Kirkpatrick and Tarasuk 2008) 1.31 – 4.19 4  
Low thiamin intakes (Rose and Oliveira 1997, Rose 1999, Lee and Frongillo 2001, Kirkpatrick and Tarasuk 2008) 1.62 – 2.58 2 
Low riboflavin intakes (Rose and Oliveira 1997, Rose 1999, Lee and Frongillo 2001, Kirkpatrick and Tarasuk 2008) 1.27 – 2.71 1  
Low niacin intakes (Rose and Oliveira 1997, Rose 1999, Lee and Frongillo 2001, Kirkpatrick and Tarasuk 2008) 1.55 – 2.84 1  
Low pyroxidine intakes (Sharkey 2003) 2.85 1  
Low cobalamine intakes (Sharkey 2003) 2.63 0 
Low ascorbic acid intakes (Sharkey 2003) 1.31 0  
High sodium intakes (Lee and Frongillo 2001, Kirkpatrick and Tarasuk 2008) 0.90 1  
Low potassium intakes (Kendall, Olson et al. 1996, Kirkpatrick and Tarasuk 2008) 0.92 2 
Adequate grain product/ bread intakes (Kendall, Olson et al. 1996, Tarasuk 2001, Tingay, Tan et al. 2003, Kirkpatrick and Tarasuk 2008) 1.12 2  
Adequate fruit intakes 
(Commonwealth Department of Health Housing and Community Services 1992, Kendall, Olson et 
al. 1996, Radimer, Allsopp et al. 1997, Tarasuk 2001, Tingay, Tan et al. 2003, Hawkes and Dadds 
2004, Kirkpatrick and Tarasuk 2008, Victoria Health 2010) 
0.52 - 0.57 6  
Adequate vegetables intakes 
(Commonwealth Department of Health Housing and Community Services 1992, Kendall, Olson et 
al. 1996, Radimer, Allsopp et al. 1997, Tarasuk 2001, Tingay, Tan et al. 2003, Hawkes and Dadds 
2004, Kirkpatrick and Tarasuk 2008, Victoria Health 2010) 
0.43 – 0.52 5  
Adequate dairy intakes (Kendall, Olson et al. 1996, Tarasuk 2001, Hawkes and Dadds 2004, Kirkpatrick and Tarasuk 2008) F = 1.82 3  
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Adequate meat intakes (Kendall, Olson et al. 1996, Radimer, Allsopp et al. 1997, Hawkes and Dadds 2004, Kirkpatrick and Tarasuk 2008) F = 6.90 2  
Adequate fish/seafood intakes (Tingay, Tan et al. 2003, Hawkes and Dadds 2004) 1.02 0  
Animal protein intakes (Kaiser, Melgar-Quionez et al. 2003) r = 0.22 1  
Adequate pulses intakes (Tingay, Tan et al. 2003) 0.89 0 
Biscuits intakes (Tingay, Tan et al. 2003) 0.62 0 
Cakes intakes (Tingay, Tan et al. 2003) 0.64 0  
Confectionary/ snack intakes (Kendall, Olson et al. 1996, Tingay, Tan et al. 2003) 0.76 1  
Pizzas/ burgers/ fried  chicken intakes (Tingay, Tan et al. 2003) 1.59 0 
Healthy eating index (Bhattacharya, Currie et al. 2004) 0.48 1  
* Food secure is referent group 
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Table 5.4: Associations between food insecurity and potential consequences among children 
 
Potential Consequences examined Studies 
Odds ratio 
range of 
consequences 
relative to 
reference 
group 
Number of 
significant 
studies 
(%) 
Weight status* 
(Alaimo, Olson et al. 2001, Kaiser, Melgar-Quinonez et al. 2002, New South Wales Health 2003, 
Bhattacharya, Currie et al. 2004, Jyoti, Frongillo et al. 2005, Casey, Simpson et al. 2006, Dubois, 
Farmer et al. 2006, Rose and Bodor 2006, Whitaker and Orzol 2006, Martin and Ferris 2007, 
Bhargava, Jolliffe et al. 2008, Gundersen, Lohman et al. 2008, Gundersen, Garasky et al. 2009) 
0.63 – 3.40 5 
Psychosocial factors* 
Risk of depression (Turrell and Najman 1995, Kleinman, Murphy et al. 1998, Power and Parsons 2000, Alaimo, Olson et al. 2002, Ness, Maynard et al. 2005, Whitaker, Phillips et al. 2006) 1.8 – 2.2 3  
Suicide ideation/ attempts (Alaimo, Olson et al. 2002) 1.9 – 5.0 1  
Seen/  seeing psychologist (Kleinman, Murphy et al. 1998, Alaimo, Olson et al. 2001) 1.82 – 1.89 2 
Difficulty getting along with others (Alaimo, Olson et al. 2001, Kristjansson, Robinson et al. 2007) 1.27 – 1.74 2 
Having fewer friends (Alaimo, Olson et al. 2001) 0.86 – 1.27 0 
Shyness (Alaimo, Olson et al. 2001) 1.07 – 1.10 0 
Behavioural factors* 
Aggression (Kleinman, Murphy et al. 1998, Power and Parsons 2000, Whitaker, Phillips et al. 2006) 1.50 – 2.11 3 
Hyperactivity (Kleinman, Murphy et al. 1998, Power and Parsons 2000, Whitaker, Phillips et al. 2006) 1.60 – 2.11 2 
Irritability/ anxiety (Turrell and Najman 1995, Kleinman, Murphy et al. 1998, Power and Parsons 2000, Ness, Maynard et al. 2005) 11.6 3 
Attention problems (Kleinman, Murphy et al. 1998, Kristjansson, Robinson et al. 2007) X
2
df not 
presented 1 
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Antisocial behaviour (Kleinman, Murphy et al. 1998, Power and Parsons 2000, Ness, Maynard et al. 2005, Kristjansson, Robinson et al. 2007) 1.47 – 1.56 3 
Any behavioural problem (Turrell and Najman 1995, Power and Parsons 2000, Whitaker, Phillips et al. 2006, Kristjansson, Robinson et al. 2007, Australian Bureau of Statistics 2009) 1.60 – 2.11 2 
Academic factors* 
Repeated a grade (Kleinman, Murphy et al. 1998, Alaimo, Olson et al. 2001) 1.34 – 1.44 1 
IQ (Turrell and Najman 1995) Coefficient = 0.41 1 
Reading scores (Alaimo, Olson et al. 2001, Jyoti, Frongillo et al. 2005, Ness, Maynard et al. 2005) Coefficient = 0.01 – 0.13 1 
Arithmetic scores (Alaimo, Olson et al. 2001, Jyoti, Frongillo et al. 2005, Ness, Maynard et al. 2005) Coefficient = 0.05 – 0.40 2 
Receiving special education (Kleinman, Murphy et al. 1998) X2= 6.8 1 
Days absent from school (Alaimo, Olson et al. 2001) Coefficient = 0.04 – 0.48 0 
Ever suspended (Alaimo, Olson et al. 2001) 0.99 – 1.95 1 
Problems at school (Kleinman, Murphy et al. 1998) X
2
df not 
presented 0 
Cognitive factors* 
Block design (Alaimo, Olson et al. 2001) Coefficient = 0.04 – 0.29 0 
Digit span (Alaimo, Olson et al. 2001) Coefficient = 0.06 – 0.14 0 
Health factors* 
Self or parent-reported general health (McIntyre, Connor et al. 2000, Alaimo, Olson et al. 2001, Cook, Frank et al. 2004, Ness, Maynard et al. 2005, Cook, Frank et al. 2006, Chilton, Black et al. 2009) 1.49 – 3.18 5 
Visits to doctor/ hospital (Cook, Frank et al. 2004, Cook, Frank et al. 2006, Ma, Gee et al. 2008) 0.63 – 1.31 2 
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Iron deficiency anaemia (Alaimo, Olson et al. 2001, Skalicky, Meyers et al. 2006, Park, Kersey et al. 2009, Australian Bureau of Statistics 2010) 1.12 – 2.40 3 
Iron deficiency (Alaimo, Olson et al. 2001, Skalicky, Meyers et al. 2006, Park, Kersey et al. 2009, Australian Bureau of Statistics 2010) 0.30 – 1.36 0 
Stomach aches (Alaimo, Olson et al. 2001) 1.88 – 3.0 1 
Headaches (Alaimo, Olson et al. 2001) 1.67 – 2.48 1 
Colds (Alaimo, Olson et al. 2001) 1.51 – 1.57 1 
Ear infections (Alaimo, Olson et al. 2001) 1.07 – 1.14 0 
Restricting impairment (Alaimo, Olson et al. 2001) 1.77 – 3.56 0 
At risk for growth/development 
problems (Cook, Frank et al. 2004, Cook, Frank et al. 2006, Nord, Andrews et al. 2009) 1.02 – 1.09 1 
Dietary factors* 
Low energy intakes (Rose and Oliveira 1997, Rose 1999, Casey, Szeto et al. 2001, Matheson, Varady et al. 2002, Food and Agriculture Organisation 2009) 2.53 1 
Low carbohydrate intakes  (Casey, Szeto et al. 2001, Food and Agriculture Organisation 2009) 1.09 1 
Low protein intakes (Rose and Oliveira 1997, Rose 1999, Casey, Szeto et al. 2001, Food and Agriculture Organisation 2009) - 7.9% 0 
High fat intakes (Casey, Szeto et al. 2001, Food and Agriculture Organisation 2009) 1.09 1 
High saturated fat intakes (Food and Agriculture Organisation 2009) 
Median 
difference  
2.3 – 3.3 
grams 
1 
Low fibre intakes (Food and Agriculture Organisation 2009) 
Median 
difference 
2.4 – 3.4 
grams 
0 
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Low calcium intakes (Rose and Oliveira 1997, Rose 1999, Food and Agriculture Organisation 2009) 1.24 0 
Low iron intakes (Rose and Oliveira 1997, Rose 1999, Australian Bureau of Statistics 2010) 1.54 0 
Low vitamin A intakes (Rose and Oliveira 1997, Rose 1999, Food and Agriculture Organisation 2009) 1.15 0  
Low vitamin C intakes (Rose and Oliveira 1997, Rose 1999, Food and Agriculture Organisation 2009) 1.45 0 
Low vitamin E intakes (Rose and Oliveira 1997, Rose 1999, Food and Agriculture Organisation 2009) 1.26 0 
Low vitamin B-6 intakes (Rose and Oliveira 1997, Rose 1999, Food and Agriculture Organisation 2009) 1.84 0 
Low thiamin intakes (Rose and Oliveira 1997, Rose 1999, Food and Agriculture Organisation 2009) 0.8% 0 
Low riboflavin intakes (Rose and Oliveira 1997, Rose 1999, Food and Agriculture Organisation 2009) 8.8% 0 
Low niacin intakes (Rose and Oliveira 1997, Rose 1999) 2.04 0 
Low folate intakes (Rose and Oliveira 1997, Rose 1999, Food and Agriculture Organisation 2009) 18.8% 0 
Low phosphorus intakes (Rose and Oliveira 1997, Rose 1999) - 1.9% 0 
Low magnesium intakes (Rose and Oliveira 1997, Rose 1999, Food and Agriculture Organisation 2009) 10.3% 0 
Low zinc intakes (Rose 1999, Food and Agriculture Organisation 2009) 1.54 0 
Grain intakes (Matheson, Varady et al. 2002, Kaiser, Melgar-Quionez et al. 2003, Food and Agriculture Organisation 2009, Australian Bureau of Statistics 2010) r = -0.30 1 
Fruit intakes (Casey, Szeto et al. 2001, Matheson, Varady et al. 2002, Kaiser, Melgar-Quionez et al. 2003, Doljanin and Olaris 2004, Food and Agriculture Organisation 2009) r = -0.28 3 
Vegetables intakes (Casey, Szeto et al. 2001, Matheson, Varady et al. 2002, Kaiser, Melgar-Quionez et al. 2003, Doljanin and Olaris 2004, Food and Agriculture Organisation 2009) r = -0.28 1 
Dairy intakes (Casey, Szeto et al. 2001, Matheson, Varady et al. 2002, Kaiser, Melgar-Quionez et al. 2003, Food and Agriculture Organisation 2009) r = -0.27 3 
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Animal protein intakes (Casey, Szeto et al. 2001, Kaiser, Melgar-Quionez et al. 2003, Food and Agriculture Organisation 2009, Australian Bureau of Statistics 2010) r = -0.22 3 
Snack intakes (Matheson, Varady et al. 2002, Kaiser, Melgar-Quionez et al. 2003, Food and Agriculture Organisation 2009) r = -0.22 2 
Healthy eating index (Bhattacharya, Currie et al. 2004, Knol, Haughton et al. 2004) β = 1.01 - 1.53 0 
* Food secure is referent group 
!!
! !
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Figure 5.1: Hypothesised relationships between the potential determinants and potential health and behavioural consequences among children and adults
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Abstract 1!
 2!
Objective: Food insecurity is the limited or uncertain availability or access to 3!
nutritionally-adequate, culturally-appropriate and safe foods. Food insecurity may 4!
result in inadequate dietary intakes, overweight or obesity and the development of 5!
chronic disease. Internationally, few studies have focused on the range of potential 6!
health outcomes related to food insecurity among adults residing in disadvantaged 7!
locations and no such Australian studies exist. The objective of this study was to 8!
investigate associations between food insecurity, socio-demographic and health 9!
factors and dietary intakes among adults residing in disadvantaged urban areas.  10!
 11!
Design: Data were collected by mail survey (n= 505, 53% response rate), which 12!
ascertained information about food security status, demographic characteristics (such 13!
as age, gender, household income, education) fruit and vegetable intakes, take-away 14!
and meat consumption, general health, depression and chronic disease.  15!
 16!
Setting: Disadvantaged suburbs of Brisbane city, Australia, 2009. 17!
 18!
Subjects: Individuals aged ≥ 20 years. 19!
 20!
Results: Approximately one-in-four households (25%) were food insecure. Food 21!
insecurity was associated with lower household income, poorer general health, 22!
increased healthcare utilisation and depression. These associations remained after 23!
adjustment for age, gender and household income.  24!
 25!
Conclusion: Food insecurity is prevalent in urbanised disadvantaged areas in 26!
developed countries such as Australia. Low-income households are at high risk of 27!
experiencing food insecurity. Food insecurity may result in significant health burdens 28!
among the population, and this may be concentrated in socioeconomically-29!
disadvantaged suburbs.    30!
  31!
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Introduction 1!
 2!
Food insecurity is the limited or uncertain availability or access to nutritionally-3!
adequate, culturally-relevant and safe foods (Kendall and Kennedy 1998, Food and 4!
Agricultural Organisation 2003, Food and Agricultural Organisation 2005). It is a 5!
dynamic condition and its prevalence may vary by location and time depending on a 6!
range of factors (Phillips and Taylor 1990, Gundersen and Gruber 1999, Hamelin, 7!
Beaudry et al. 2002). Studies undertaken in developed countries over the last 12 8!
years have shown the prevalence of food insecurity ranges from four to fourteen 9!
percent among population-representative samples (Booth and Smith 2001) and up to 10!
eighty-two percent among disadvantaged groups, such as ethnic minorities and 11!
single-parent families (Alaimo, Briefel et al. 1998, Kendall and Kennedy 1998, Booth 12!
and Smith 2001, American Dietetic Association 2006, Bartfield and Dunifon 2006, 13!
Bernell, Weber et al. 2006, Chavez, Telleen et al. 2007). 14!
 15!
Major predictors of food insecurity are low-income or poverty, which limit financial 16!
resources for acquiring food (McIntyre, Connor et al. 2000, Stuff, Horton et al. 2004, 17!
Bartfeld and Dunifon 2006, Cutler-Triggs, Fryer et al. 2008). Other potential 18!
determinants of food insecurity include being of an ethnic minority (Bartfeld and 19!
Dunifon 2006, Kaiser, Baumrind et al. 2007, Kersey, Geppert et al. 2007, Willows, 20!
Veugelers et al. 2008), lower levels of education (Bartfeld and Dunifon 2006, Kaiser, 21!
Baumrind et al. 2007, Kersey, Geppert et al. 2007, Cutler-Triggs, Fryer et al. 2008), 22!
younger age (Kaiser, Baumrind et al. 2007, De Marco and Thornburn 2008) and 23!
family type (single-parent family compared to couples with children) (Alaimo, 24!
Briefel et al. 1998, McIntyre, Connor et al. 2000, Vozoris and Tarasuk 2003, 25!
Bartfeld and Dunifon 2006). Food insecurity may be associated with lower fruit and 26!
vegetable intakes (Radimer, Allsopp et al. 1997, Tarasuk 2001, Kaiser, Melgar-27!
Quionez et al. 2003, Tingay, Tan et al. 2003, Kirkpatrick and Tarasuk 2008), lower 28!
consumption of lean meats (Radimer, Allsopp et al. 1997, Tarasuk 2001), poorer 29!
general health (Radimer, Allsopp et al. 1997, Siefert, Heflin et al. 2001, Tarasuk 30!
2001, Pheley, Holben et al. 2002, Vozoris and Tarasuk 2003, Siefert, Heflin et al. 31!
2004, Stuff, Horton et al. 2004, Walker, Holben et al. 2007) and chronic conditions 32!
such as cardiovascular disease (Vozoris and Tarasuk 2003, Holben and Pheley 2006, 33!
Weigel, Armijos et al. 2007, Tayie and Zizza 2009) and depression (Siefert, Heflin et 34!
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al. 2001, Casey, S. et al. 2004, Siefert, Heflin et al. 2004, Heflin, Siefert et al. 2005, 1!
Laraia, Siega-Riz et al. 2006, Whitaker, Phillips et al. 2006, Fuller-Thomson and 2!
Nimigon 2008) and overweight or obesity among women (Townsend, Peerson et al. 3!
2001, Adams, Grummer-Strawn et al. 2003, Bhattacharya, Currie et al. 2004, Wilde 4!
and Peterman 2006, Hanson, Sobal et al. 2007, Seligman, Bindman et al. 2007, 5!
Tayie and Zizza 2009). There are several hypothesised mechanisms through which 6!
food insecurity may be associated with these factors. Budgetary constraints may 7!
result in decreased intakes of fruits, vegetables and lean meats, which are perceived 8!
to be expensive and less satisfying (Turrell and Najman 1995, Scheier 2005, Ramsey, 9!
Giskes et al. 2010), and increased intakes of energy-dense foods (Turrell and 10!
Najman 1995, Scheier 2005, Ramsey, Giskes et al. 2010). These changes may 11!
contribute to the development of overweight, obesity or poor health. Food insecurity 12!
may also result in a pattern of fasting and bingeing as a consequence of cyclical 13!
access to money; this pattern may lead to excess weight gain (Scheier 2005, 14!
Tanumihardo, Anderson et al. 2007). Corresponding nutrient deficiencies (due to 15!
dietary changes), metabolic changes and accompanying stress may, in turn, lead to 16!
the development of chronic diseases, such as cardiovascular disease, diabetes or 17!
depression, which may result in increased utilisation of healthcare services 18!
(Drewnowski and Specter 2004). An alternate hypothesis is that poorer general 19!
health, depression and chronic disease may result in debilitation, decreased 20!
participation in the workforce and, consequently, lower earning capacity or material 21!
disadvantage which may contribute to the development of food insecurity. Figure 6.1 22!
details the hypothesised associations between food insecurity, socio-demographic 23!
characteristics, diet and health outcomes. 24!
 25!
[FIGURE 6.1 ABOUT HERE] 26!
 27!
Within Australia, screening for food insecurity occurs via a single question in the 28!
National Health Survey (NHS), undertaken every three years. Between 1995 to 2004 29!
the rates of food insecurity among the Australian population have remained steady at 30!
approximately 5%. Due to the perceived low prevalence of food insecurity, screening 31!
was not undertaken in the most recent NHS (2007/08). A comparison of the single-32!
item NHS measure with the more comprehensive United States Department of 33!
Agriculture Food Security Survey Module (USDA-FSSM) has suggested that the 34!
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single item may underestimate food insecurity by approximately 5%. Within 1!
Australia specifically, a limited number of studies have investigated the factors 2!
associated with food insecurity. Findings suggest that socio-demographic 3!
characteristics, including low levels of income, limited financial resources, poor 4!
capacity to save money or being unemployed may be predictors of food insecurity 5!
(Radimer, Allsopp et al. 1997, Nolan, Rikard-Bell et al. 2006, Quine and Morrell 6!
2006, Temple 2006). Furthermore, living alone or being of single marital status 7!
(Radimer, Allsopp et al. 1997, Quine and Morrell 2006, Temple 2006), experiencing 8!
poor health or disability (Nolan, Rikard-Bell et al. 2006, Quine and Morrell 2006, 9!
Temple 2006) and renting as opposed to being a home owner (Nolan, Rikard-Bell et 10!
al. 2006, Quine and Morrell 2006) were factors potentially associated with food 11!
insecurity.  12!
 13!
Few studies internationally have examined how a broad range of health behaviours 14!
and health risk factors are associated with food insecurity and no known Australian 15!
studies exist investigating these. The recent financial crisis co-occurred with a food 16!
crisis, creating an unprecedented rise in the prevalence of food insecurity 17!
internationally through a combination of increasing domestic food prices, decreased 18!
income and higher rates of unemployment (Food and Agricultural Organisation 19!
2009, World Health Organisation 2010). It is envisaged therefore, that the health and 20!
social burdens of food insecurity may increase worldwide, particularly among 21!
socioeconomically-disadvantaged groups (Food and Agricultural Organisation 2009, 22!
World Health Organisation 2010).  23!
 24!
Despite the increasing global salience of food insecurity, most studies investigating 25!
its potential consequences have been conducted in the United States (US). Most 26!
studies outside of the US have primarily utilised crude, one-item indicators of food 27!
security, which have been shown to under-estimate the prevalence of food insecurity, 28!
limiting their ability to assess food security status (Keenan, Olson et al. 2001, Nolan, 29!
Rikard-Bell et al. 2006). The range of measures of food insecurity applied outside of 30!
the US has further restricted the comparability of the prevalence of food insecurity 31!
between countries, limiting our understanding of the implications of food insecurity 32!
in other developed nations.  33!
 34!
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To date, most studies that focus on food insecurity have examined either a 1!
population-representative sample or population-subgroups at increased risk, such as 2!
ethnic minorities or single-parent households. Few studies have examined the 3!
prevalence and potential consequences of food insecurity in geographical areas of 4!
concentrated socioeconomic disadvantage. This is of significance, given that health 5!
promotion strategies and welfare agencies are increasingly servicing defined 6!
geographic areas, and efforts to improve health are increasingly being tailored to 7!
areas (Glanz, Lewis et al. 1997, Prochaska 2008).  8!
  9!
The current study addresses these limitations in understanding the socio-10!
demographic, dietary and health factors associated with food insecurity and builds on 11!
current food security knowledge as it examines the prevalence, health and health-12!
related behaviours associated with food insecurity among residents of 13!
socioeconomically-disadvantaged urban areas in Australia. It also examines several 14!
aspects of health that have previously been investigated in disparate studies. 15!
 16!
Methods 17!
 18!
This study was approved by the QUT ethics committee (approval number 19!
0800000735). 20!
 21!
Study scope and sampling 22!
This study was conducted in the Brisbane Statistical Sub-Division, Australia. The 23!
sampling of individuals was undertaken in a two-stage procedure. The first stage 24!
involved the identification of the most disadvantaged five-percent of census collector 25!
districts (CCDs) in Brisbane, according to each CCD’s Index of Relative 26!
Socioeconomic Disadvantage (IRSD). IRSD’s are derived from the ABS using 27!
census variables related to advantage and disadvantage (including income, education 28!
and employment). The IRSD reflects a continuum of disadvantage through advantage 29!
with lower values indicative of greater disadvantage (Fritze, Ireton et al. 2007).  30!
 31!
Stage two of the sampling involved selecting 1000 individuals aged between 25 and 32!
45 years from households within these CCDs. Individuals between these ages were 33!
selected in order to capture the age group with the greatest likelihood of having a 34!
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residential child (related to a subsequent aim of the study), however, the final age 1!
range of respondents ranged between 20 – 59 years. Data providing name, gender, 2!
age and address were accessed via the electoral roll (voting is compulsory for all 3!
adults above 18 years of age in Australia). The electoral roll for the Brisbane 4!
Statistical Subdivision was geocoded to CCDs using MapInfo (version 11.5, 5!
MapInfo Corporation, Troy, New York) and households within the selected CCDs 6!
identified. A total of 1000 households were then randomly selected to participate in 7!
the study.  8!
 9!
Participants and data collection 10!
Data collection occurred between March and May 2009. Individuals were contacted 11!
about their participation in the study, using the mail-out method developed by 12!
Dillman (Schmidhuber and Tubiello 2007). All selected individuals were offered a 13!
small financial gratuity comprising a one-dollar lottery ticket. The questionnaire was 14!
12 pages in length, comprised primarily of previously validated items, and sought 15!
information on dietary and health factors, household food security status and socio-16!
demographic information.   17!
 18!
Food security status 19!
Food security was assessed using the USDA-FSSM. This is an 18-item food security 20!
screening questionnaire with reliability of alpha 0.75 in the current sample, and 21!
categorises households as either: food secure, low level of food security, very low 22!
level of food security and very low levels of food security among children. As the 23!
proportion of households experiencing each individual level of food security were 24!
small (11.1% low levels of food security, 12.7% very low levels of food security and 25!
0.8% very low levels of food insecurity among children), this variable was 26!
dichotomised as ‘food secure’ or ‘food insecure’.  27!
 28!
Socio-demographic characteristics 29!
Data on gender, age, country of birth, equivalised household income, family type and 30!
indigenous status were collected. Participants were asked to indicate their gender 31!
(‘male’ or ‘female’) and indigenous status (‘non-Indigenous’ or ‘Aboriginal or 32!
Torres Strait Islander’). To determine country of birth, participants were asked to 33!
record the country in which they were born. These were categorised into ‘Oceanic/ 34!
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Antarctica’, ‘Europe’, ‘Africa and the Middle East’, ‘Asia’ and ‘the Americas’. Age 1!
was reported as a continuous variable then categorised for analyses. Participants 2!
were also asked to report their total gross household income. Equivalised income was 3!
then calculated as per the methods employed by the Australian Bureau of Statistics 4!
where individuals within the household were provided weightings (1 for the first 5!
adult, 0.5 for consecutive adults, 0.5 for the first child and 0.3 for each consecutive 6!
child). Each weighting was multiplied by the number of corresponding adults or 7!
children and then summed (Australian Bureau of Statistics 2006). The income mid-8!
point for each category was then divided by this number and categorised into tertiles 9!
with the lowest tertile indicating the lowest income per household unit. 10!
 11!
Fruit and vegetable intakes 12!
Intakes of fruits and vegetables (including potatoes) were assessed using short 13!
answer questions from the Australian NHS (Australian Bureau of Statistics 2006). 14!
Participants were asked ‘How many pieces of fruit do you usually eat per day?’ and 15!
‘How many servings of vegetables do you usually eat per day?’. Responses to this 16!
item were categorised as ‘1 serving per day/ less’, ‘2 servings per day’ or ‘3+ 17!
servings per day’. 18!
 19!
Meat consumption 20!
Questions relating to meat consumption were modified from those used in the Cancer 21!
Council Risk study (Cancer Council Queensland 2005). Participants were asked to 22!
report on their usual weekly consumption of red meat, fish, chicken and processed 23!
meats (such as sausages, salami etc) (e.g. ‘How many times per week do you eat red 24!
meat?’). Responses were categorised as ‘never/less than once per week’, ‘one to two 25!
times per week’ or ‘three or more times per week’.  26!
 27!
Takeaway consumption 28!
Takeaway consumption was measured using items modified from the 1995 29!
Australian National Nutrition Survey (NNS), (the most recent National Nutrition 30!
Survey to date) (Australian Bureau of Statistics 1995). These items measured the 31!
frequency of consumption of: potato chips, fries or wedges, hamburgers, Chinese 32!
food, pizza, cakes, savoury pies, fried fish and fried chicken; these were the ten most 33!
popular take-away items consumed by the Australian population (Australian Bureau 34!
!Chapter!6:!Food!insecurity!among!adults!residing!in!disadvantaged!urban!areas:!potential!health!and!dietary!consequences! 221!
of Statistics 1995). Responses were coded as ‘never/ rarely’, ‘less than once per 1!
week’ and ‘one or more times per week’. 2!
 3!
Self-assessed health and depression 4!
A single-item asked participants to rate their overall health (excellent, very good, 5!
good, fair or poor). The depression domain from the Short Form 12 (SF12) 6!
(reliability of alpha 0.79 among this sample) was summed to provide a continuous 7!
scale which was categorised into tertiles to indicate risk of depression (low, medium, 8!
high); higher scores indicated higher risk of depression. 9!
  10!
Chronic disease 11!
Consistent with the NHS participants were asked to indicate (yes or no) whether they 12!
had been told by a doctor, nurse or health professional that they had diabetes, high 13!
blood pressure, hardened arteries, high cholesterol or heart attack (Australian Bureau 14!
of Statistics 2006). 15!
 16!
Weight status 17!
Weight status was assessed using body mass index (BMI). As per standard procedure 18!
in mail-based surveys, participants were asked to report their height and weight. BMI 19!
was calculated and categorised as: underweight/normal weight (BMI < 25kg/m2), 20!
overweight (BMI 25 kg/m2 to 29.99 kg/m2) and obese (BMI ≥ 30 kg/m2) using the 21!
World Health Organisation (WHO) international classification for adults BMI 22!
(World Health Organisation 2010). 23!
 24!
Covariates 25!
Based on bivariate analyses, indigenous status, education, household income and 26!
family type were associated with food insecurity and were considered to be potential 27!
confounding variables (Table 6.1). Chi-square analyses were undertaken to 28!
investigate the associations between these covariates and each of the potential 29!
outcomes to be investigated. Covariates that were associated with both food 30!
insecurity and the potential outcome at the bivariate level were adjusted for during 31!
multivariate analyses. As such, each analysis investigating the association between 32!
food insecurity and a specific outcome has uniquely adjusted for all relevant 33!
!Chapter!6:!Food!insecurity!among!adults!residing!in!disadvantaged!urban!areas:!potential!health!and!dietary!consequences! 222!
potential confounding variables. The covariates adjusted for during each analysis are 1!
summarised in the footnotes of Table 6.3.  2!
 3!
Based on previous literature, gender was considered a potential effect modifier and 4!
results were initially stratified by gender. However, as there were no differences 5!
between results that were stratified for gender and those that were not and the 6!
direction of associations between food insecurity and potential outcomes were 7!
similar for both males and females, data were combined to provide more statistical 8!
power. 9!
 10!
Data analyses 11!
Data were analysed using SPSS version 16 (SPSS Inc., Chicago, IL, USA). Chi-12!
square was used to test for statistical significance between food security status and 13!
the socio-demographic and outcome variables. Binary and multinomial logistic 14!
regressions were then used to assess the potential determinants and outcomes of food 15!
insecurity controlling for the appropriate covariates. For variables with more than 16!
five percent missing data, a separate category, ‘missing’, was created.  17!
 18!
Results 19!
 20!
Of the 1000 individuals sampled, three were unable to speak English, 49 no longer 21!
resided at the address listed on the electoral roll and one was overseas; these groups 22!
were therefore unable to complete the questionnaire leaving 947 potential 23!
participants. Five-hundred and five completed questionnaires were returned, 24!
resulting in a final response rate of 53%. 25!
 26!
Table 6.1 summarises the associations between socio-demographic characteristics 27!
and food insecurity. At the bivariate level, household income, indigenous status, 28!
education and family type were associated with food insecurity. After each of these 29!
variables was included in a logistic regression model, equivalised household income 30!
was the only factor that remained significant.  31!
 32!
[TABLE 6.1 ABOUT HERE] 33!
 34!
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Table 6.2 summarises the demographic and food security characteristics of 1!
participants in the study. The sample was comparable to the general population 2!
residing in the selected CCDs in terms of gender and country of birth. Our sample 3!
included a slightly increased proportion of higher income households than the 4!
general population. As we intentionally selected our sample according to age-range, 5!
our sample differed slightly in regards to age-distribution and household structure, 6!
with a lower proportion of individuals aged 20 – 29 years (17% in the study sample 7!
compared to 28% in the general populations of the 82 CCDs) and a higher proportion 8!
of 40 to 49 years (35% compared to 27%) and couples with children (49% compared 9!
to 37%). The prevalence of food insecurity was 25%.  10!
 11!
[TABLE 6.2 ABOUT HERE] 12!
 13!
The diet and health characteristics and the results adjusted for socio-demographic 14!
covariates are summarised in Table 6.3. Although lower proportions of fruit and 15!
vegetable intakes were reported by those from food insecure households, differences 16!
were not statistically significant.  17!
 18!
[TABLE 6.3 ABOUT HERE] 19!
 20!
There were no significant associations between food insecurity and meat 21!
consumption; however the findings showed that food insecure households were two-22!
and-a-half times more likely to report more frequent hamburger consumption. For 23!
health outcomes, food insecurity was associated with a two to three-fold increase in 24!
having seen a general practitioner and with a two-fold higher likelihood of being 25!
hospitalised within the last 6 months. A positive association was seen between food 26!
insecurity and poorer general health and depression; food insecurity was associated 27!
with a three-fold increase in experiencing fair or poor general health and with 2.4-to-28!
5.8 times higher likelihood of depression among respondents compared to those who 29!
were not food insecure. Weight status was not associated with food insecurity.  30!
 31!
 32!
 33!
 34!
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Discussion 1!
 2!
Our findings showed that food insecurity was prevalent among adults residing in 3!
socioeconomically-disadvantaged areas of urbanised Australia. Food insecurity was 4!
associated with lower household income and multiple adverse health behaviours and 5!
outcomes, such as increased risk of depression, poorer general health and more 6!
frequent hospitalisations or visits to general practitioners. We did not find evidence 7!
that food insecurity was associated with other socio-demographic characteristics or 8!
with fruit and vegetable intakes, meat consumption, weight status or chronic disease 9!
among this sample. These findings suggest that food insecurity is a salient public 10!
health issue among residents of socioeconomically-disadvantaged areas outside of 11!
the US. Health promotion and welfare strategies aimed at improving food security 12!
status may need to address the increased rates of poor health, depression and health 13!
service utilisation associated with food insecurity to reduce the potential burden of 14!
these health and social consequences in such areas.       15!
 16!
As expected, lower household income was associated with food insecurity. This is 17!
likely due to fewer financial resources with which to acquire food (resulting in food 18!
insecurity). At the bivariate level, indigenous status, education and family type were 19!
also associated with food insecurity. However, these associations were no longer 20!
statistically significant after adjustment for income. This may suggest that these 21!
factors affect food security status indirectly through income, rather than directly.  22!
 23!
Consistent with previous findings, we found that food insecurity was associated with 24!
poorer general health (Radimer, Allsopp et al. 1997, Siefert, Heflin et al. 2001, 25!
Tarasuk 2001, Pheley, Holben et al. 2002, Vozoris and Tarasuk 2003, Siefert, Heflin 26!
et al. 2004, Stuff, Horton et al. 2004, Walker, Holben et al. 2007), increased risk of 27!
depression (Siefert, Heflin et al. 2001, Casey, S. et al. 2004, Siefert, Heflin et al. 28!
2004, Heflin, Siefert et al. 2005, Laraia, Siega-Riz et al. 2006, Whitaker, Phillips et 29!
al. 2006, Fuller-Thomson and Nimigon 2008) and more frequent hospitalisations and 30!
visits to general practitioners (Nelson, Cunningham et al. 2001, Kushel, Gupta et al. 31!
2005). There are two hypothesised pathways by which food insecurity may be 32!
associated with adverse health, including physiological and psychological changes 33!
due to nutrient deficiencies and the stress and anxiety experienced as a result of 34!
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being unable to access sufficient amounts of food. Alternatively depression and poor 1!
health may limit participation in the workforce, lowering earning capacity and 2!
contributing to the development of food insecurity (Vozoris and Tarasuk 2003, 3!
Siefert, Heflin et al. 2004, Heflin, Siefert et al. 2005, Laraia, Siega-Riz et al. 2006). 4!
The direction of these associations are unclear; to date, studies examining these have 5!
been cross-sectional, with the exception of two (Siefert, Heflin et al. 2004, Heflin, 6!
Siefert et al. 2005) that suggested that food insecurity may be a precursor to 7!
depression.  8!
 9!
We did not find an association between food insecurity, fruit and vegetable and meat 10!
intakes among our sample. Those from food insecure households reported more 11!
frequent consumption of hamburgers, but no other take-away foods. Evidence from 12!
the US and Canada suggests that food insecurity is associated with lower intakes of 13!
fruit and vegetables (Tarasuk 2001, Kaiser, Melgar-Quionez et al. 2003, Tingay, Tan 14!
et al. 2003) and lean meat (Tarasuk 2001). Only one other study has investigated the 15!
association between food insecurity and take-away consumption (Tingay, Tan et al. 16!
2003). Similar to the current study, this found no association between food insecurity 17!
and consumption of take-away items (Tingay, Tan et al. 2003). Limited consumption 18!
or exclusion of lean meats, fruit and vegetables among food insecure individuals may 19!
be due to the perception that these food groups are expensive (Scheier 2005, 20!
Tanumihardo, Anderson et al. 2007). Objective data collected on food prices 21!
suggests that these food groups, which are less energy dense, are more expensive 22!
than satiating energy-dense foods, such as those high in sugars or fats (Turrell and 23!
Najman 1995, Ramsey, Giskes et al. 2010).  Consequently, food insecure households 24!
may be less likely to consume foods such as lean meats, fruit and vegetables, and 25!
more likely to have diets that comprise of more energy-dense options (Scheier 2005, 26!
Tanumihardo, Anderson et al. 2007).  27!
 28!
Among the general Australian population, fruit and vegetable intakes have been 29!
found to be low, with around 50% and 10% of Australian adults consuming the 30!
recommended servings of fruit and vegetables respectively (Australian Bureau of 31!
Statistics 2009). Lower socioeconomic groups are less likely to consume the 32!
recommended servings of fruit and vegetables (Giskes, Turrell et al. 2002). Our 33!
sample of adults comprised primarily of participants who were disadvantaged in 34!
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terms of their area- and individual-level socioeconomic position. Compared to a 1!
population-representative sample, the fruit and vegetable intakes of the current 2!
sample were lower (Australian Bureau of Statistics 2009). Therefore, an association 3!
between food insecurity and fruit and vegetable intakes may not have been apparent, 4!
as has been shown in studies utilising samples with greater socioeconomic variation 5!
(Radimer, Allsopp et al. 1997, Tingay, Tan et al. 2003, Kirkpatrick and Tarasuk 6!
2008).      7!
 8!
The findings of the current study did not support an association between food 9!
insecurity and weight status. Evidence from previous studies is inconsistent and the 10!
existence of an association between food insecurity and weight status remains 11!
debatable; some studies have shown a positive association (more consistently seen 12!
among women) (Radimer, Allsopp et al. 1997, Townsend, Peerson et al. 2001, 13!
Adams, Grummer-Strawn et al. 2003, Bhattacharya, Currie et al. 2004, Wilde and 14!
Peterman 2006, Hanson, Sobal et al. 2007, Seligman, Bindman et al. 2007, Tayie 15!
and Zizza 2009), whereas others report no association (Laraia, Siega-Riz et al. 2004, 16!
Jones and Frongillo 2007, Weigel, Armijos et al. 2007, Whitaker and Sarin 2007, 17!
Webb, Schiff et al. 2009). Socioeconomic disadvantage, particularly among women, 18!
has been shown to be associated with overweight and obesity (McLaren 2007). The 19!
null association found in the current study may be due to the sample being drawn 20!
from socioeconomically-disadvantaged areas. Our reliance on self-reported height 21!
and weight to calculate BMI may also explain the lack of an association, as 22!
individuals are more likely to overestimate their height and underestimate their 23!
weight (Commonwealth Department of Health Housing and Community Services 24!
1992, The National Public Health Partnership 2000, Spencer, Appleby et al. 2002, 25!
The Cancer Council NSW 2007), resulting in a lower calculated body mass index. 26!
 27!
We did not find any association between food insecurity and self-reported diabetes, 28!
high cholesterol, hardened arteries or stroke. Similarly, this lack of association may 29!
be due to our socioeconomically-disadvantaged sample. There is a limited body of 30!
literature pertaining to associations between food insecurity and chronic disease, 31!
specifically heart disease, blood pressure, cholesterol and diabetes. Heart disease and 32!
high blood pressure have previously been shown to be associated with food 33!
insecurity in one Canadian study (Vozoris and Tarasuk 2003), however these results 34!
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were not replicated among other studies in the US (Holben and Pheley 2006, Weigel, 1!
Armijos et al. 2007). Multiple studies have suggested that food insecurity is 2!
positively associated with diabetes (Vozoris and Tarasuk 2003, Holben 2006, 3!
Seligman, Bindman et al. 2007). The evidence pertaining to cholesterol is 4!
inconsistent. One study found that food insecurity was associated with raised levels 5!
of low-density lipoprotein (LDL) cholesterol and triglycerides among women in the 6!
US (Tayie and Zizza 2009), however two other studies contradicted these findings 7!
(Holben and Pheley 2006, Weigel, Armijos et al. 2007).  8!
 9!
The findings of the current study should be interpreted within the context of a 10!
number of limitations. Firstly, the cross-sectional nature of the study did not allow 11!
for assessment of the temporal relationship between food insecurity and potential 12!
outcomes; consequently it is unknown whether food insecurity preceded the 13!
development of poor health, depression and increased health service utilisation or 14!
whether food insecurity occurred as a result of these conditions. Secondly, our data 15!
were collected via mail-survey, which may have biased the sample against those 16!
from non-English speaking backgrounds and/or with poor literacy. Consequently, 17!
our study may under-represent some of the most disadvantaged segments of 18!
society, and those at highest risk of experiencing food insecurity; therefore the 19!
magnitude of associations in the current study may underestimate those in the 20!
population. Thirdly, our survey relied on self-reported data, leaving our study open 21!
to potential response bias. In particular, participants may have under-reported in 22!
regards to weight status (Commonwealth Department of Health Housing and 23!
Community Services 1992, The National Public Health Partnership 2000, Spencer, 24!
Appleby et al. 2002, The Cancer Council NSW 2007). Potential under-reporting of 25!
food insecurity may suggest a rate higher than the 25% identified in this study.  26!
 27!
There are very few studies investigating the associations between food insecurity, 28!
health status, health care utilisation, chronic conditions and dietary behaviours. More 29!
research is required, particularly among developed countries outside of the US to 30!
monitor the prevalence and potential consequences of food insecurity. The findings 31!
of the current study may provide a framework for the development or improvement 32!
of policies and interventions to address factors associated with food insecurity in an 33!
effort to reduce the potential social and economic burdens. 34!
!Chapter!6:!Food!insecurity!among!adults!residing!in!disadvantaged!urban!areas:!potential!health!and!dietary!consequences! 228!
 1!
Conclusion 2!
Food insecurity may be prevalent in urbanised disadvantaged areas in Australia; 3!
among this sample, approximately 25% of respondents reported household food 4!
insecurity. Households with lower incomes may be at higher risk of experiencing 5!
food insecurity. Furthermore, individuals experiencing food insecurity may be at risk 6!
of a wide-range of adverse health outcomes, including poorer general health, 7!
increased risk of depression and are likely to increase their utilisation of general 8!
practitioner and hospital services. As the prevalence of food insecurity is predicted to 9!
increase in the context of the recent food and financial crises, the public health 10!
significance of food insecurity is likely to increase.  11!
 12!
  13!
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Table 6.1: Association between food security status and socio-demographic covariates 1!
 Food 
secure  
(%) 
Food 
insecure 
(%) 
P-value Food insecure 
OR (95% CI)* 
     
DEMOGRAPHIC 
CHARACTERISTICS 
     
     
Gender     
Male 47.0 36.5   
Female 53.0 53.5 0.15  
     
Age group     
20 – 29 years 17.8 14.3   
30 – 39 years 31.2 25.9   
40 – 49 years 33.2 41.1   
50 – 59 years 17.8 18.8 0.81  
     
Country of birth     
Oceanic/ Antarctica 70.0 74.1   
Europe 7.1 7.8   
Africa & Middle East 2.6 2.6   
Asia 12.7 12.1   
Americas 2.0 0.0 0.10  
     
Equivalised household income     
Highest tertile 20.7 57.1  1.00 
Middle tertile 34.9 30.6  2.82 (1.37 – 5.78)** 
Lowest tertile 44.4 12.2 < 0.01 8.96 (4.41 – 18.21)** 
     
Family type     
Couple, with children 49.2 45.9  1.00 
Couple, no children 30.0 12.9  1.29 (0.71 – 2.32) 
Single-parent family 20.8 41.1  1.79 (0.99 – 3.26) 
Single, no children   < 0.01 1.03 (0.46 – 2.29) 
     
Indigenous status     
Non-indigenous 97.4 92.1  1.00 
Aboriginal &/or Torres Strait 
Islander 
 
2.6 7.9 0.03 1.66 (0.55 – 5.07) 
Education     
Year 10/ less 25.1 39.3  1.00 
Year 11 – 12 22.5 28.6  1.25 (0.70 – 2.23) 
Diploma/ Certificate/ Trade 28.6 20.5  0.71 (0.38 – 1.32) 
Bachelors Degree 15.6 8.9  0.62 (0.27 – 1.43) 
Post-graduate qualification 8.1 2.7 0.03 0.56 (0.14 – 2.14) 
* Food secure is reference category 2!
** Significant P < 0.05 3!
 4!
  5!
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Table 6.2: Demographics and food security characteristics of sample (N = 487) 1!
 2!
 Study sample 
(%) 
Total population of 
selected CCDs in study 
(%) 
   
DEMOGRAPHIC CHARACTERISTICS   
   
Gender   
Male 44.5 48.5 
Female 55.5 51.5 
   
Age (mean, SD) 40.4 (9.0)  
   
Age group   
20 – 29 years 16.8 27.3 
30 – 39 years 30.0 26.4 
40 – 49 years 35.1 25.1 
50 – 59 years 18.1 21.2 
   
Country of birth   
Oceanic/ Antarctica 74.4 75.3 
Europe 7.4 8.6 
Africa & Middle East 2.9 1.4 
Asia 13.8 13.3 
Americas 1.5 1.4 
   
Household Income   
≤ $499 22.9 23.6 
$500 - $799 17.7 25 
$800 - $999 11.5 8.7 
$1000 - $1399 16.2 22.5 
$1400 - $2499 27.1 16.4 
≥ $2500 5.6 3.7 
   
Family type   
Couple, no children 25.1 29.8 
Couple, with children 49.2 37.4 
Single-parent family 25.7 32.8 
   
Indigenous status   
Non-indigenous 95.7 94.1 
Aboriginal 3.5 5.1 
Torres Strait Island 0.5 0.4 
Aboriginal & Torres Strait Island 0.3 0.4 
   
 
Food security status 
  
Food secure 71.3  
Low levels food security 11.1  
Very low levels food security 12.7  
Very low levels food security among 
children 
0.8  
 3!
  4!
!Chapter!6:!Food!insecurity!among!adults!residing!in!disadvantaged!urban!areas:!potential!health!and!dietary!consequences! 238!
 1!
Table 6.3: Diet and health characteristics of sample (%) and adjusted associations (OR (95% CI)) 2!
between health and dietary outcomes and food security status (N = 487) 3!
 Food secure  
(%) 
Food 
insecure (%) 
 
Food secure 
 
Food insecure 
 
     
DIETARY FACTORS     
     
Fruit  intakes     
1 piece per day or less 52.8 62.9 1.00 1.00 
2 pieces per day  28.9 25.0 1.00 0.73 (0.44 – 1.19) 
3+ pieces per day 18.4 12.1 1.00 0.55 (0.29 – 1.05) 
Vegetable intakes1     
1 serving per day or less 31.0 28.1 1.00 1.00 
2 servings per day 30.1 22.0 1.00 0.75 (0.40 – 1.42) 
3+ servings per day 38.9 22.1 1.00 0.89 (0.47 – 1.59) 
     
Frequency of take-away consumption     
Hamburgers2     
Never /rarely 53.6 44.0 1.00 1.00 
Less than once per week 32.9 38.8 1.00 1.20 (0.70 – 2.08) 
1 or more times per week 8.4 12.9 1.00 2.54 (1.10  – 5.85)* 
Fried chicken3     
Never /rarely 55.7 41.6 1.00 1.00 
Less than once per week 33.1 43.4 1.00 1.50 (0.85 – 2.67) 
1 or more times per week 11.1 15.0 1.00 1.28 (0.56 – 2.97) 
Fried fish/ seafood     
Never/ rarely 50.0 45.0 1.00 1.00 
Less than once per week 38.6 42.3 1.00 1.22 (0.77 – 1.93) 
1+ times per week 11.4 12.6 1.00 1.22 (0.61 – 2.44) 
Potato chip intakes4     
Never/ rarely 32.9 30.1 1.00 1.00 
Less than once per week 46.0 42.5 1.00 0.99 (0.59 – 1.68) 
1+  times per week 21.1 27.4 1.00 1.38 (0.77 – 2.49) 
Chinese/ Asian/ Indian5     
Never/ rarely 44.9 49.1 1.00 1.00 
Less than once per week 42.9 43.5 1.00 0.99 (0.57 – 1.72) 
1+ times per week 12.2 7.4 1.00 0.60 (0.22 – 1.62) 
Pizza6     
Never/ rarely 55.0 45.5 1.00 1.00 
Less than once per week 40.5 44.6 1.00 1.34 (0.84 – 2.45) 
1+ times per week 4.50 9.8 1.00 1.90 (0.77 – 4.65) 
Cakes/ Sweet buns/ Muffins/ Scones     
Never/ rarely 41.8 33.6 1.00 1.00 
Less than once per week 31.7 37.9 1.00 1.49 (0.91 – 2.45) 
1+ times per week 21.6 24.1 1.00 1.39 (0.79 – 2.43) 
Pies/ sausage rolls/ pastries6     
Never/ rarely 52.4 43.1 1.00 1.00 
Less than once per week 32.3 39.7 1.00 1.51 (0.93 – 2.45) 
1+ times per week 9.8 12.9 1.00 1.67 (0.82 – 3.42) 
 
Frequency of meat consumption 
    
Processed meat5     
Never/ Less than once per week 59.1 56.5 1.00 1.00 
1 + times per week  40.9 43.5 1.00 0.49 (0.17 – 1.43) 
Red meat1     
Never/ Less than once per week 12.6 17.2 1.00 1.00 
1 + times per week  87.4 82.8 1.00 0.78 (0.38 – 1.58) 
Chicken7     
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Never/ Less than once per week 17.1 18.1 1.00 1.00 
1 + times per week  82.9 81.9 1.00 1.24 (0.65 – 2.37) 
Fish     
Never/ Less than once per week 46.5 48.2 1.00 1.00 
1 + times per week  53.5 51.8 1.00 0.93 (0.61 – 1.43) 
     
HEALTH OUTCOMES     
     
General health3     
Excellent/ very good 49.4 27.8 1.00 1.00 
Good 37.8 45.2 1.00 1.42 (0.74 – 2.73) 
Fair/poor 12.8 27.0 1.00 3.25 (1.52 – 6.96) * 
     
Visits to General Practitioner in last 6 
months1 
    
0 times 49.4 27.8 1.00 1.00 
1 – 2 times 37.8 45.2 1.00 2.43 (1.36 – 4.36) * 
3+ times 12.8 27.0 1.00 3.33 (1.61 – 6.87) * 
     
1≤ hospitalisations in last 6 months2 7.9 16.7 1.00 2.17 (1.14 – 4.14) * 
     
Chronic disease     
Diabetes8 7.2 7.0 1.00 0.87 (0.37 – 2.03) 
High blood pressure9  17.3 19.1 1.00 1.11 (0.63 – 1.97) 
High cholesterol4  18.3 20.7 1.00 1.24 (0.72 – 2.15) 
Hardened arteries 1.2 1.8 1.00 1.52 (0.27 – 8.40) 
Heart attack8 0.9 1.8 1.00 1.67 (0.26 – 10.82) 
Overweight/ obesity  23.1 27.8 1.00 1.28 (0.80 – 2.07) 
     
Depression10     
Low 50.7 16.4 1.00 1.00 
Middle 32.0 40.5 1.00 2.44 (1.26 – 4.70) * 
High 15.3 40.5 1.00 5.77 (2.88 – 11.54) 
* 
     
Body Mass Index11     
Normal weight 44.0 22.9 1.00 1.00 
Overweight 33.4 19.2 1.00 0.93 (0.54 – 1.60) 
Obese 22.6 29.0 1.00 1.31 (0.76 – 2.26) 
* P < 0.05 1!
1 Adjusted for equivalised household income 2!
2 Adjusted for indigenous status 3!
3 Adjusted for equivalised household income, indigenous status, household structure and education 4!
4 Adjusted for family type 5!
5 Adjusted for equivalised household income and education 6!
6 Adjusted for family type and indigenous status 7!
7 Adjusted for equivalised household income and indigenous status 8!
8 Adjusted for indigenous status 9!
9 Adjusted for education and family type 10!
10 Adjusted for equivalised household income, indigenous status and household structure 11!
11 Adjusted for education 12!
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Figure 6.1: Hypothesised relationships between food security, dietary and health outcomes.
Food insecurity 
- Insufficient access to 
nutritious/ culturally 
acceptable food 
- Insufficient access to 
shops containing food 
- Inability to obtain 
food in sociably-
acceptable ways 
- Gender 
- Age 
- Decreased 
consumption core 
foods (fruit, 
vegetables, wholegrain 
breads and cereals, 
meat, dairy) 
- Decrease in variety of 
foods 
- Decrease in portion 
sizes 
- Inadequate intake 
core-food groups 
- Inadequate nutrient 
intakes 
- Increased consumption 
energy dense 
convenience foods 
- Skipping meals/ periods 
of fasting. (Often 
followed by periods of 
binging)  !
- Overweight/ obesity 
- Development of chronic/ 
diet-related disease 
- Depression/ anxiety 
-     Poor general health 
- Increased visits to doctor 
or hospital !
-     Low income/ 
poverty 
- SEP 
-     Ethnicity 
-  Education 
-  Family type 
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Appendix 6.1 Associations between food insecurity and socio-demographic 1!
covariates with all covariates included in full model and consequent adjustment for 2!
significant covariates (based on full model) to investigate associations between food 3!
insecurity and health and dietary factors 4!
 5!
Table 6.4: Association between food security status and socio-demographic 6!
covariates with all covariates included in logistic model 7!
 Food 
secure  
(%) 
Food 
insecure 
(%) 
P-value Food insecure 
OR (95% CI)* 
     
DEMOGRAPHIC 
CHARACTERISTICS 
     
     
Gender     
Male 47.0 36.5  1.00 
Female 53.0 53.5 0.15 1.30 (0.74 – 2.29) 
     
Age group     
20 – 29 years 17.8 14.3  1.00 
30 – 39 years 31.2 25.9  0.72 (0.31 – 1.69) 
40 – 49 years 33.2 41.1  1.03 (0.45 – 2.38) 
50 – 59 years 17.8 18.8 0.81 0.96 (0.38 – 2.45) 
     
Country of birth     
Oceanic/ Antarctica 70.0 74.1  1.00 
Europe 7.1 7.8  1.04 (0.39 – 2.74) 
Africa & Middle East 2.6 2.6  0.71 (0.15 – 3.30) 
Asia 12.7 12.1  0.39 (0.16 – 0.91)  
Americas 2.0 0.0 0.10 NA 
     
Equivalised household income     
Highest tertile 20.7 57.1  1.00 
Middle tertile 34.9 30.6  2.92 (1.33 – 6.42) 
Lowest tertile 44.4 12.2 < 0.01 8.71 (3.89 – 19.51) 
     
Family type     
Couple, with children 49.2 45.9  1.00 
Couple, no children 30.0 12.9  0.90 (0.35 – 2.29) 
Single-parent family 20.8 41.1  1.42 (0.71 – 2.85) 
Single, no children   < 0.01 0.84 (0.41 – 1.72) 
     
Indigenous status     
Non-indigenous 97.4 92.1  1.00 
Aboriginal &/or Torres Strait 
Islander 
 
2.6 7.9 0.03 1.20 (0.35 – 4.15) 
Education     
Year 10/ less 25.1 39.3  1.00  
Year 11 – 12 22.5 28.6  1.20 (0.29 – 
5.05) 
Diploma/ Certificate/ Trade 28.6 20.5  1.57(0.39 – 6.28) 
Bachelors Degree 15.6 8.9  0.69 (0.16 – 
2.94) 
Post-graduate qualification 8.1 2.7 0.03 0.87(0.20 – 4.00) 
* Food secure is reference category 8!
** Significant P < 0.05 9!
NA, insufficient numbers for statistical investigation. 10! !11!
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Table 6.5: Diet and health characteristics of sample (%) and adjusted associations (OR (95% CI)) 1!
between health and dietary outcomes and food security status adjusting for extra covariates 2!
as identified in full logistic model (N = 487) 1 3!
 Food secure  
(%) 
Food 
insecure (%) 
 
Food secure 
 
Food insecure 
 
     
DIETARY FACTORS     
     
Fruit  intakes     
1 piece per day or less 52.8 62.9 1.00 1.00 
2 pieces per day  28.9 25.0 1.00 0.84 (0.46 – 1.48) 
3+ pieces per day 18.4 12.1 1.00 0.64 (0.30 – 1.37) 
Vegetable intakes     
1 serving per day or less 31.0 28.1 1.00 1.00 
2 servings per day 30.1 22.0 1.00 0.83 (0.44 – 1.55) 
3+ servings per day 38.9 22.1 1.00 0.87 (0.48 – 1.57) 
     
Frequency of take-away consumption     
Hamburgers     
Never /rarely 53.6 44.0 1.00 1.00 
Less than once per week 32.9 38.8 1.00 1.18 (0.68 – 2.04) 
1 or more times per week 8.4 12.9 1.00 2.01 (1.01 – 4.56)* 
Fried chicken3     
Never /rarely 55.7 41.6 1.00 1.00 
Less than once per week 33.1 43.4 1.00 1.33 (0.76 – 2.33) 
1 or more times per week 11.1 15.0 1.00 1.29 (0.59 – 2.84) 
Fried fish/ seafood     
Never/ rarely 50.0 45.0 1.00 1.00 
Less than once per week 38.6 42.3 1.00 1.25 (0.72 – 2.17) 
1+ times per week 11.4 12.6 1.00 1.31 (0.59 – 2.91) 
Potato chip intakes     
Never/ rarely 32.9 30.1 1.00 1.00 
Less than once per week 46.0 42.5 1.00 0.93 (0.52 – 1.66) 
1+  times per week 21.1 27.4 1.00 1.21 (0.61 – 2.37) 
Chinese/ Asian/ Indian     
Never/ rarely 44.9 49.1 1.00 1.00 
Less than once per week 42.9 43.5 1.00 1.00 (0.58 – 1.74) 
1+ times per week 12.2 7.4 1.00 0.58 (0.21 – 1.57) 
Pizza     
Never/ rarely 55.0 45.5 1.00 1.00 
Less than once per week 40.5 44.6 1.00 1.36 (0.80 – 2.31) 
1+ times per week 4.50 9.8 1.00 1.82 (0.65 – 5.08) 
Cakes/ Sweet buns/ Muffins/ Scones     
Never/ rarely 41.8 33.6 1.00 1.00 
Less than once per week 31.7 37.9 1.00 1.73 (0.96 – 3.13) 
1+ times per week 21.6 24.1 1.00 1.41 (0.73 – 2.72) 
Pies/ sausage rolls/ pastries     
Never/ rarely 52.4 43.1 1.00 1.00 
Less than once per week 32.3 39.7 1.00 1.29 (0.75 – 2.22) 
1+ times per week 9.8 12.9 1.00 1.27 (0.56 – 2.88) 
 
Frequency of meat consumption 
    
Processed meat     
Never/ Less than once per week 59.1 56.5 1.00 1.00 
1 + times per week  40.9 43.5 1.00 0.86 (0.54 – 1.48) 
Red meat1     
Never/ Less than once per week 12.6 17.2 1.00 1.00 
1 + times per week  87.4 82.8 1.00 0.70 (1.35 – 1.43) 
Chicken     
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Never/ Less than once per week 17.1 18.1 1.00 1.00 
1 + times per week  82.9 81.9 1.00 1.09 (5.60 – 2.08) 
Fish     
Never/ Less than once per week 46.5 48.2 1.00 1.00 
1 + times per week  53.5 51.8 1.00 1.18 (0.71 – 1.96) 
     
HEALTH OUTCOMES     
     
General health     
Excellent/ very good 49.4 27.8 1.00 1.00 
Good 37.8 45.2 1.00 1.40 (0.75 – 2.61) 
Fair/poor 12.8 27.0 1.00 3.10 (1.50 – 6.40)* 
     
Visits to General Practitioner in last 6 months     
0 times 49.4 27.8 1.00 1.00 
1 – 2 times 37.8 45.2 1.00 2.47 (1.38 – 4.41)* 
3+ times 12.8 27.0 1.00 2.70 (1.31 – 5.57)* 
     
1≤ hospitalisations in last 6 months 7.9 16.7 1.00 2.64 (1.27 – 5.49)* 
     
Chronic disease     
Diabetes 7.2 7.0 1.00 0.54 (0.19 – 1.45) 
High blood pressure 17.3 19.1 1.00 0.82 (0.44 – 1.54) 
High cholesterol 18.3 20.7 1.00 0.89 (0.47 – 1.66) 
Hardened arteries 1.2 1.8 1.00 2.17 (0.28 – 16.86) 
Heart attack 0.9 1.8 1.00 1.68 (0.24 – 11.75) 
Overweight/ obesity  23.1 27.8 1.00 1.02 (0.58 – 1.80) 
     
Depression     
Low 50.7 16.4 1.00 1.00 
Middle 32.0 40.5 1.00 3.32 (1.73 – 6.40)* 
High 15.3 40.5 1.00 5.78 (2.83 – 
11.81)* 
     
Body Mass Index     
Normal weight 44.0 22.9 1.00 1.00 
Overweight 33.4 19.2 1.00 1.09 (0.60 – 1.99) 
Obese 22.6 29.0 1.00 1.41 (0.75 – 2.67) 
* P < 0.05 1!
1 Adjusted for equivalised household income, education and region of birth 2! ! !3!
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Appendix 6.2 Associations between food insecurity and health and dietary factors 1!
adjusted for household income with six categories 2! !3!
Table 6.6: Diet and health characteristics of sample (%) and adjusted associations (OR (95% CI)) 4!
between health and dietary outcomes and food security status  adjusting for income in six 5!
categories (N = 487) 6!
 Food secure  
(%) 
Food 
insecure (%) 
 
Food secure 
 
Food insecure 
 
     
DIETARY FACTORS     
     
Fruit  intakes     
1 piece per day or less 52.8 62.9 1.00 1.00 
2 pieces per day  28.9 25.0 1.00 0.73 (0.44 – 1.19) 
3+ pieces per day 18.4 12.1 1.00 0.55 (0.29 – 1.05) 
Vegetable intakes1     
1 serving per day or less 31.0 28.1 1.00 1.00 
2 servings per day 30.1 22.0 1.00 0.82 (0.46 – 1.44) 
3+ servings per day 38.9 22.1 1.00 0.87 (0.51 – 1.49) 
     
Frequency of take-away consumption     
Hamburgers2     
Never /rarely 53.6 44.0 1.00 1.00 
Less than once per week 32.9 38.8 1.00 1.20 (0.70 – 2.08) 
1 or more times per week 8.4 12.9 1.00 2.54 (1.10  – 5.85)* 
Fried chicken3     
Never /rarely 55.7 41.6 1.00 1.00 
Less than once per week 33.1 43.4 1.00 1.42 (0.83 – 2.44) 
1 or more times per week 11.1 15.0 1.00 1.11 (0.53 – 2.36) 
Fried fish/ seafood     
Never/ rarely 50.0 45.0 1.00 1.00 
Less than once per week 38.6 42.3 1.00 1.22 (0.77 – 1.93) 
1+ times per week 11.4 12.6 1.00 1.22 (0.61 – 2.44) 
Potato chip intakes4     
Never/ rarely 32.9 30.1 1.00 1.00 
Less than once per week 46.0 42.5 1.00 0.99 (0.59 – 1.68) 
1+  times per week 21.1 27.4 1.00 1.38 (0.77 – 2.49) 
Chinese/ Asian/ Indian5     
Never/ rarely 44.9 49.1 1.00 1.00 
Less than once per week 42.9 43.5 1.00 1.18 (0.71 – 1.97) 
1+ times per week 12.2 7.4 1.00 0.69 (0.27 – 1.76) 
Pizza6     
Never/ rarely 55.0 45.5 1.00 1.00 
Less than once per week 40.5 44.6 1.00 1.34 (0.84 – 2.45) 
1+ times per week 4.50 9.8 1.00 1.90 (0.77 – 4.65) 
Cakes/ Sweet buns/ Muffins/ Scones     
Never/ rarely 41.8 33.6 1.00 1.00 
Less than once per week 31.7 37.9 1.00 1.49 (0.91 – 2.45) 
1+ times per week 21.6 24.1 1.00 1.39 (0.79 – 2.43) 
Pies/ sausage rolls/ pastries6     
Never/ rarely 52.4 43.1 1.00 1.00 
Less than once per week 32.3 39.7 1.00 1.51 (0.93 – 2.45) 
1+ times per week 9.8 12.9 1.00 1.67 (0.82 – 3.42) 
 
Frequency of meat consumption 
    
Processed meat5     
Never/ Less than once per week 59.1 56.5 1.00 1.00 
1 + times per week  40.9 43.5 1.00 0.92 (0.57 – 1.48) 
Red meat1     
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Never/ Less than once per week 12.6 17.2 1.00 1.00 
1 + times per week  87.4 82.8 1.00 0.93 (0.50 – 1.72) 
Chicken7     
Never/ Less than once per week 17.1 18.1 1.00 1.00 
1 + times per week  82.9 81.9 1.00 1.31 (0.72 – 2.38) 
Fish     
Never/ Less than once per week 46.5 48.2 1.00 1.00 
1 + times per week  53.5 51.8 1.00 0.93 (0.61 – 1.43) 
     
HEALTH OUTCOMES     
     
General health3     
Excellent/ very good 49.4 27.8 1.00 1.00 
Good 37.8 45.2 1.00 1.51 (0.83 – 2.73) 
Fair/poor 12.8 27.0 1.00 3.82 (1.90 – 7.68) * 
     
Visits to General Practitioner in last 6 
months1 
    
0 times 49.4 27.8 1.00 1.00 
1 – 2 times 37.8 45.2 1.00 2.12 (1.25 – 3.62) * 
3+ times 12.8 27.0 1.00 2.69 (1.42 – 5.09) * 
     
1≤ hospitalisations in last 6 months2 7.9 16.7 1.00 2.17 (1.14 – 4.14) * 
     
Chronic disease     
Diabetes8 7.2 7.0 1.00 0.87 (0.37 – 2.03) 
High blood pressure9  17.3 19.1 1.00 1.11 (0.63 – 1.97) 
High cholesterol4  18.3 20.7 1.00 1.24 (0.72 – 2.15) 
Hardened arteries 1.2 1.8 1.00 1.52 (0.27 – 8.40) 
Heart attack8 0.9 1.8 1.00 1.67 (0.26 – 10.82) 
Overweight/ obesity  23.1 27.8 1.00 1.28 (0.80 – 2.07) 
     
Depression10     
Low 50.7 16.4 1.00 1.00 
Middle 32.0 40.5 1.00 3.05 (1.65 – 5.66)* 
High 15.3 40.5 1.00 6.34 (3.24 – 12.42) 
* 
     
Body Mass Index11     
Normal weight 44.0 22.9 1.00 1.00 
Overweight 33.4 19.2 1.00 0.93 (0.54 – 1.60) 
Obese 22.6 29.0 1.00 1.31 (0.76 – 2.26) 
* P < 0.05 1!
1 Adjusted for equivalised household income 2!
2 Adjusted for indigenous status 3!
3 Adjusted for equivalised household income, indigenous status, household structure and education 4!
4 Adjusted for family type 5!
5 Adjusted for equivalised household income and education 6!
6 Adjusted for family type and indigenous status 7!
7 Adjusted for equivalised household income and indigenous status 8!
8 Adjusted for indigenous status 9!
9 Adjusted for education and family type 10!
10 Adjusted for equivalised household income, indigenous status and household structure 11!
11 Adjusted for education 12!
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Abstract 1!
Children in food insecure households may be at risk of poor health, developmental or 2!
behavioural problems. This study investigated the associations between food 3!
insecurity, potential determinants and health and developmental outcomes among 4!
children.  Data on household food security, socio-demographic characteristics and 5!
children’s weight, health and behaviour were collected from households with 6!
children aged 3 to 17 years in socioeconomically-disadvantaged suburbs by mail 7!
survey using proxy-parental reports (185 households). Data were analysed using 8!
logistic regression. Approximately one-in-three households (34%) were food 9!
insecure. Low household income was associated with an increased risk of food 10!
insecurity (OR, 16.20 95% CI 3.52 to 74.47). Children with a parent born outside of 11!
Australia were less likely to experience food insecurity (OR 0.42, 95% CI 0.19 to 12!
0.93). Children in food insecure households were more likely to miss days from 13!
school or activities (OR 3.52, 95% CI 1.46 to 8.54) and were more likely to have 14!
borderline or atypical emotional symptoms (OR 2.44, 95% CI 1.11 to 5.38) or 15!
behavioural difficulties (OR 2.35, 95% CI 1.04 to 5.33). Food insecurity may be 16!
prevalent among socioeconomically-disadvantaged households with children. The 17!
potential developmental consequences of food insecurity during childhood may 18!
result in serious adverse health and social implications. 19!
 20!
Introduction 21!
Food security exists when all people, at all times, have physical, social, and 22!
economic access to sufficient, safe and nutritious food to meet their dietary needs 23!
and food preferences for an active and healthy life (Food and Agriculture 24!
Organisation 2009). Thus, food insecurity occurs when there is a limited or uncertain 25!
availability or access to nutritionally-adequate, culturally-relevant and safe foods, or 26!
the inability to access these foods in culturally-appropriate ways (Kendall and 27!
Kennedy 1998, Food and Agricultural Organisation 2003, Food and Agricultural 28!
Organisation 2005). In developed countries, the prevalence of food insecurity ranges 29!
from four to fourteen percent among population-representative samples (Booth and 30!
Smith 2001, Australian Bureau of Statistics 2006, Nord, Andrews et al. 2009). 31!
However, food insecurity is a social and health issue among households with 32!
children, with prevalence estimates ranging from seven to ninety-seven percent in 33!
these households (Himmelgreen, Perez-Escamilla et al. 2000, McIntyre, Glanville et 34!
!Chapter!6:!Food!insecurity!among!Australian!children:!potential!determinants,!health!and!developmental!consequences! 248!
al. 2002, Casey, S. et al. 2004, Olson, Anderson et al. 2004, Broughton, Janssen et 1!
al. 2006, Chavez, Telleen et al. 2007, Bhargava, Jolliffe et al. 2008, Gundersen, 2!
Lohman et al. 2008, Chilton, Black et al. 2009, Gundersen, Garasky et al. 2009).  3!
 4!
To date, most research has been conducted among adults, despite childhood being a 5!
key period of the life course when health behaviours may influence health and 6!
behaviour into adulthood (Power and Parsons 2000, Wright and Lamont 2001). 7!
Among children, food insecurity may result in changes to dietary intakes; those from 8!
food insecure households are likely to have diets lower in some core foods, such as 9!
fruit, vegetables and lean meat (Matheson, Varady et al. 2002, Bhattacharya, Currie 10!
et al. 2004). Changes in dietary intakes may have significant health, developmental 11!
and social consequences, such as stunted growth, and an increased risk of obesity and 12!
other chronic diet-related diseases during adulthood, such as cardiovascular diseases, 13!
type 2 diabetes and some cancers (Power and Parsons 2000, Wright and Lamont 14!
2001, Ness, Maynard et al. 2005, van der Pols, Gunnell et al. 2009). These 15!
conditions have been identified as National Health Priority areas in Australia and 16!
place marked financial burden on health care systems worldwide (Australian 17!
Institute of Health and Welfare 1996). Dietary intakes that are inconsistent with 18!
recommendations may result in sub-optimal psychological, academic and physical 19!
development such as lower school attendance, poor academic achievement (Alaimo, 20!
Olson et al. 2001, Jyoti, Frongillo et al. 2005, Kleinman, Murphy et al. 2007), 21!
behaviour disorders (Kleinman, Murphy et al. 1998, Whitaker, Phillips et al. 2006), 22!
underweight and (paradoxically) overweight and obesity (Jyoti, Frongillo et al. 2005, 23!
Casey, Simpson et al. 2006, Rose and Bodor 2006, Martin and Ferris 2007). 24!
Overweight and obesity may also further exacerbate low academic achievement 25!
(Ramaswamy, Mirochna et al. 2010).  26!
 27!
Behaviours developed during childhood can have a major impact on health during 28!
adolescence and adulthood (Leather 2009). Social, behavioural and conduct 29!
problems during childhood may increase the risk of experiencing poor psychosocial 30!
outcomes, including substance abuse, poor mental health, antisocial behaviour 31!
(Doljanin and Olaris 2004, HDG Consulting Group 2004, Kristjansson, Robinson et 32!
al. 2007, Public Health Association of Australia 2009) and reduced workforce 33!
participation in adulthood (Kristjansson, Robinson et al. 2007, Victoria Health 34!
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2010). Furthermore, aggression during childhood may predispose to impulsiveness, 1!
sensation seeking and decrease socialisation during adulthood among males 2!
(Doljanin and Olaris 2004) and to violent domestic relationships among females 3!
(HDG Consulting Group 2004). However, we know little about how food insecurity 4!
may be related to these outcomes among children. Figure 7.1 summarises the 5!
hypothesised associations between food insecurity and social, dietary, developmental 6!
and health outcomes.  7!
 8!
[FIGURE 7.1 ABOUT HERE] 9!
 10!
Childhood represents an important stage in the life course where policy and health 11!
promotion interventions have the potential to address these adverse consequences. 12!
Such efforts must be targeted to groups vulnerable to food insecurity. The main 13!
determinants of food insecurity are low-income and poverty (Radimer, Allsopp et al. 14!
1997, McIntyre, Connor et al. 2000, Lee and Frongillo 2001, Bartfield and Dunifon 15!
2006, Bernell, Weber et al. 2006, Laraia, Siega-Riz et al. 2006, Nolan, Rikard-Bell et 16!
al. 2006, Willows, Veugelers et al. 2008, De Marco and Thornburn 2009). Other 17!
potential determinants include younger parental age (Radimer, Allsopp et al. 1997, 18!
Parnell, Reid et al. 2001, McIntyre, Glanville et al. 2002, Laraia, Siega-Riz et al. 19!
2006, Kaiser, Baumrind et al. 2007, Kersey, Geppert et al. 2007, De Marco and 20!
Thornburn 2008), lower levels of education (Alaimo, Briefel et al. 1998, Lee and 21!
Frongillo 2001, Kaiser, Melgar-Quinonez et al. 2002, Tingay, Tan et al. 2003, 22!
Bartfield and Dunifon 2006, Hadley, Zodhiates et al. 2007, Kaiser, Baumrind et al. 23!
2007), unemployment (Radimer, Allsopp et al. 1997, Sarlio-Lahteenkorva and 24!
Lahelma 2001, Temple 2006, De Marco and Thornburn 2008) and belonging to an 25!
ethnic minority as these groups often experience greater levels of disadvantage (Guy 26!
1998, Nelson, Cunningham et al. 2001, Furness, Simon et al. 2004, Stuff, Horton et 27!
al. 2004, Bartfield and Dunifon 2006, Bernell, Weber et al. 2006, Kaiser, Baumrind 28!
et al. 2007); these factors may affect food security status directly, as well as 29!
indirectly, by influencing household income. However, current knowledge in this 30!
area is limited due to the small number of studies that have examined a range of 31!
potential determinants and health and behavioural outcomes among children. To 32!
date, the majority of research has been undertaken in the United States (US) or 33!
Canada; these studies may not be generalisable to other countries due to differences 34!
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in their wealth distributions and health and welfare systems (Lombard 2009). 1!
Furthermore, most studies conducted in other countries have been limited by the use 2!
of crude, one-item indicators of food insecurity that have been shown to 3!
underestimate its prevalence (Nolan, Rikard-Bell et al. 2006) and may hinder 4!
comparability between countries, thus limiting our understanding of the potential 5!
determinants and consequences of food insecurity. 6!
 7!
The current study addresses this knowledge gap and methodological limitations of 8!
previous research in understanding the socio-demographic, health and behavioural 9!
factors associated with food insecurity among children by examining the prevalence 10!
and a broad range of potential determinants and health factors associated food 11!
insecurity among households with children residing in socioeconomically-12!
disadvantaged urban areas in Brisbane city, Australia.  13!
 14!
Methods 15!
Study scope and sampling 16!
The sample comprised 1000 households in the most disadvantaged five-percent of 17!
Census Collector Districts (CCDs) in the Brisbane Statistical Sub-Division. CCDs 18!
are the smallest units for which statistical data are available in Australia, and are used 19!
by the Australian Bureau of Statistics (ABS) to collect census data.  20!
 21!
Initially, the 80 most disadvantaged CCDs in Brisbane (from a total of 1640) were 22!
identified according to each CCD’s Index of Relative Socioeconomic Disadvantage 23!
(IRSD). The IRSD is derived by the Australian Bureau of Statistics (ABS) using 24!
census variables related to advantage and disadvantage (including income, education 25!
and employment) (Fritze, Ireton et al. 2007). 26!
 27!
Data providing name, gender, age and address were accessed via the electoral roll for 28!
the Brisbane Statistical Subdivision (voting is compulsory for all adults above 18 29!
years of age in Australia). Individuals aged between 25 and 45 years were selected, 30!
in order to capture the age group with the greatest likelihood of having a residential 31!
child. Addresses from the electoral roll were geo-coded to CCDs using MapInfo 32!
(version 11.5, MapInfo Corporation, Troy, New York). One thousand individuals 33!
from households within the identified CCDs were randomly sampled. 34!
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 1!
Participants and data collection 2!
Data collection occurred between March and May 2009. A 12-page questionnaire 3!
was developed that comprised primarily of previously-validated items; parents 4!
reported on household food security status and a range of health and behavioural 5!
factors in relation to their child. A mail-out method developed by Dillman 6!
(Schmidhuber and Tubiello 2007), was used to contact participants and to maximise 7!
response rates. All selected individuals were offered a small financial gratuity for 8!
participation. 9!
 10!
For households with more than one child, parents were requested to answer questions 11!
in relation to the child whose birthday fell closest to the time of data collection. For 12!
the purpose of this study, children were considered between the ages of three and 13!
seventeen years, as this age range satisfied the target range of the strengths and 14!
difficulties questionnaire (described below). Of the 505 returned surveys, 185 15!
respondents (37%) reported having children within the target age range in the 16!
household. 17!
 18!
Food security status 19!
Food security was assessed using the United States Department of Agriculture Food 20!
Security Survey Module (USDA – FSSM) (Bickel, Nord et al. 2000). This is a 18-21!
item food security screening questionnaire with reliability of alpha 0.90 in the current 22!
sample, and categorises households as either food secure, low level of food security, 23!
very low level of food security and very low levels of food security among children. 24!
In the current study, this variable was dichotomised as ‘food secure’ or ‘food 25!
insecure’, due to the low prevalence of the more severe forms of food insecurity 26!
(23.8% low levels of food security, 8.1% very low levels of food security and  2.2% 27!
very low levels of food insecurity among children). 28!
 29!
Potential determinants of food insecurity 30!
 31!
Income 32!
Participants were asked to report their total gross household income. Equivalised 33!
income was then calculated using the algorithm used by the ABS where individuals 34!
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within the household were assigned weightings (1 for the first adult, 0.5 for 1!
consecutive adults, 0.5 for the first child and 0.3 for each consecutive child). Each 2!
weighting was multiplied by the number of corresponding adults or children and then 3!
summed for the household (Australian Bureau of Statistics 2006). The income mid-4!
point for each category was then divided by this number and categorised into tertiles 5!
with the lowest tertile indicating the lowest income per household unit.   6!
 7!
Education 8!
Similar to the Australian National Health Survey (NHS), participants were asked to 9!
report their highest level of educational attainment. Response categories included: 10!
‘Year 9 or less’, ‘Year 10 (Junior/ 4th form)’, ‘Year 11 (Senior/ 5th form)’, ‘Year 12 11!
(Senior/ 6th form)’, ‘Certificate (Trade or business)’, ‘Diploma or Associate Degree’, 12!
‘Bachelors Degree’, ‘Graduate Diploma or Graduate Certificate’, ‘Postgraduate 13!
Degree (Masters degree or Doctorate)’ (Australian Bureau of Statistics 2006). These 14!
were re-coded to ‘≤ Grade 12’ and ‘> Grade 12’. 15!
 16!
Employment status 17!
Employment was assessed using a short-answer question from the NHS. Participants 18!
were asked to report their employment situation as either: ‘full-time paid work’, 19!
‘part-time paid work’, ‘casual paid work’, ‘self-employed’, ‘work without pay in a 20!
family or other business’, ‘homes duties’, ‘unemployed looking for work’, ‘retired’, 21!
‘permanently unable to work’ and ‘student’ (Australian Bureau of Statistics 2006). 22!
These were recoded to ‘full-time work’, ‘part-time/ casual work or self-employed’, 23!
‘home duties’ and ‘unemployed, unable to work, student or retired’. Due to small 24!
numbers of self-employed individuals (N = 6), and no further information as to the 25!
extent of their work situation (full-time or part-time), self-employed groups were 26!
included with the smaller ‘part-time’ and ‘casual’ groups of employment. 27!
‘Unemployed’, ‘unable to work’, ‘students’ and ‘retired’ individuals were combined 28!
due to small numbers in each group. 29!
 30!
Household structure 31!
Household structure was measured in two ways. Firstly, consistent with the NHS, 32!
participants reported whether they were a ‘single-parent living with one or more 33!
children’ or a ‘couple (married or defacto) living with one or more children’ 34!
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(Australian Bureau of Statistics 2006). Participants were also asked to report the total 1!
number of children ≤ 18 years of age residing in the household. Responses were 2!
categorised as ‘one’, ‘two’ and ‘≥ three’. 3!
 4!
Housing tenure 5!
Participants were asked to record whether they were ‘renting or boarding’, ‘home 6!
owner with a mortgage’, ‘home owner with no mortgage’, or living in ‘assisted 7!
housing’ (Australian Bureau of Statistics 2006). Responses were re-coded to 8!
‘renting/ boarding’, ‘homeowner’ and ‘assisted housing’ for analyses. 9!
 10!
Region of birth 11!
The survey requested participants to indicate whether they were born in ‘Australia’ 12!
or ‘Other’. If not born in Australia, country of birth was recorded then categorised 13!
into ‘region of birth’ as per the NHS (Australian Bureau of Statistics 2006). Regions 14!
included ‘Australia’, ‘Asia’, ‘Europe’, ‘Pacific’ and ‘Middle East’. Due to the small 15!
proportion of respondents born outside of Australia or Asia, categories for analyses 16!
only included ‘Australia’ or ‘other’. 17!
 18!
Age of child 19!
Participants were asked to record the age of the child who had the closest birthday. 20!
Responses were categorised as ‘3 – 7 years’, ‘8 – 12 years’, and ‘13 – 17 years’. 21!
Groupings were developed in order to categorise children into their respective levels 22!
of education; prep and lower primary (3 – 7 years), upper primary (8 – 12 years) and 23!
high school (13 – 17 years), as potential outcomes of food insecurity may vary 24!
between primary and secondary levels (Alaimo, Olson et al. 2001).  25!
 26!
Potential outcomes of food insecurity 27!
 28!
General health 29!
General health was measured by the question, ‘On average, how would you rate your 30!
child’s health’. Responses included ‘excellent’, ‘very good’, ‘good’, ‘fair’ and 31!
‘poor’. These were re-coded to ‘excellent/ very good’, ‘good’ and ‘fair/poor’. 32!
 33!
 34!
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Days away from school or activity 1!
Standard questions from the NHS were used to measure days away from school or 2!
activities. These questions asked: in the last two weeks ‘did your child have more 3!
than half a day away from school due to illness’ and ‘did your child have to cut down 4!
any activities (other than school) due to illness’. Responses to the question were 5!
‘yes’, ‘no’ and ‘not relevant’ (Australian Bureau of Statistics 2006). Due to the small 6!
number of responses in the ‘not relevant’ category (N = 10), responses were re-coded 7!
to ‘yes’ and ‘no/ not relevant’. 8!
 9!
Weight status 10!
Weight status was assessed using the World Health Organisation (WHO) standard 11!
International body mass index (BMI) age-percentile cut-offs for children and 12!
adolescents, developed by Cole et. al (The National Public Health Partnership 2000, 13!
Council of Australian Governments 2010). Parents were asked to report the height 14!
and weight of their child. BMI was calculated as per standard protocol, and the 15!
percentile for age BMI cut-off points were used to determine whether each child was 16!
classified as ‘underweight’, ‘normal weight’, ‘overweight’ or ‘obese’ for their age 17!
group. For analyses, categories were re-coded as ‘underweight or normal weight’ and 18!
‘overweight or obese’. 19!
 20!
Behavioural problems 21!
Behavioural problems were measured using the strengths and difficulties 22!
questionnaire (SDQ), a behavioural screening tool consisting of 25 items that address 23!
the domains of emotional symptoms, conduct problems, hyperactivity/ inattention, 24!
peer relationship problems and pro-social behaviour among children aged 3 – 16 25!
years (Hawkes and Dadds 2004). The strengths and difficulties questionnaire had a 26!
reliability of alpha 0.85 among this sample. Responses to each item included ‘not 27!
true’, ‘certainly true’ and ‘somewhat true’. These were summed to provide a score, 28!
with higher scores indicative of borderline or atypical level. The total score for 29!
emotional symptoms, conduct problems, hyperactivity/ inattention and peer-30!
relationship problems was combined to provide an overall difficulties score, with a 31!
higher score indicating greater difficulties. 32!
 33!
 34!
!Chapter!6:!Food!insecurity!among!Australian!children:!potential!determinants,!health!and!developmental!consequences! 255!
 1!
Covariates 2!
Low-income is a potential determinant of food insecurity (Radimer, Allsopp et al. 3!
1997, Alaimo, Briefel et al. 1998, McIntyre, Connor et al. 2000, Klesges, Pahor et al. 4!
2001, Lee and Frongillo 2001, Kaiser, Melgar-Quinonez et al. 2002, Furness, Simon 5!
et al. 2004, Bartfield and Dunifon 2006, Bernell, Weber et al. 2006, Laraia, Siega-6!
Riz et al. 2006, Nolan, Rikard-Bell et al. 2006, Chavez, Telleen et al. 2007, Willows, 7!
Veugelers et al. 2008, De Marco and Thornburn 2009) and is also associated with 8!
other potential determinants and outcomes of food insecurity, such as education 9!
(D'addio 2007), poor general health and weight status (Alaimo, Olson et al. 2001, 10!
Cook, Frank et al. 2004, Jyoti, Frongillo et al. 2005, Casey, Simpson et al. 2006, 11!
Cook, Frank et al. 2006, Rose and Bodor 2006, Martin and Ferris 2007, Chilton, 12!
Black et al. 2009). These associations suggest that household income may confound 13!
the associations between food insecurity potential socio-demographic, health and 14!
behavioural factors. Consequently, equivalised household income was adjusted for in 15!
the analyses.  16!
 17!
Data analyses 18!
Data were analysed using SPSS version 16 (SPSS Inc., Chicago, IL, USA). Chi-19!
square tests were used to investigate associations at the bivariate level. Binary and 20!
multinomial logistic regressions were used to assess the determinants and outcomes 21!
of food insecurity, controlling for equivalised household income. For variables with 22!
more than five percent of missing data, a separate category, ‘missing’, was created. 23!
No participants were excluded from the data analyses. 24!
 25!
Results 26!
Table 7.1 shows the demographic characteristics of households with children who 27!
participated in this study. The prevalence of food insecurity among these households 28!
was 34%; 23.8%, 8.1% and 2.2% reported low levels of food security, very low 29!
levels of food security and very low levels of food security among children 30!
respectively. 31!
 32!
[TABLE 7.1 ABOUT HERE] 33!
 34!
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Potential determinants of food insecurity 1!
Table 7.1 summarises the associations between food insecurity and potential 2!
determinants. At the bivariate level, a higher proportion of single-parent households 3!
were food insecure, compared to households containing couples with children (P = 4!
0.02). Housing tenure and employment status were also significantly associated with 5!
food insecurity; those who rented or lived in government housing (P =0.01) or were 6!
unemployed (P <0.01) were more likely to be food insecure. In multivariate analyses, 7!
households in the middle income tertile were almost five times more likely to 8!
experience food insecurity, and those in the lowest tertile were sixteen times more 9!
likely, compared to those in the highest tertile. After adjustment for equivalised 10!
income, parent’s country of birth was significantly associated with food insecurity; 11!
households with a parent born outside of Australia were 60% less likely to be food 12!
insecure compared to households with an Australian-born parent. Finally, households 13!
with an unemployed parent were over three times more likely to be food insecure 14!
than those with employed parents.  15!
 16!
Potential outcomes of food insecurity 17!
The associations between food insecurity and potential health outcomes are 18!
summarised in Table 7.2. At the bivariate level, a greater proportion of children from 19!
food insecure households experienced poorer general health compared to their food 20!
secure counterparts (P = 0.01). Furthermore, children from food insecure households 21!
were more likely to have had days away from school (P = 0.02) or other activities (P 22!
<0.01). Food insecurity was also associated with atypical emotional symptoms (P = 23!
0.05) or conduct problems (P = 0.03) at the bivariate level. After adjustment for 24!
household income, children from food insecure households were three-to-five times 25!
more likely to have missed school or cut down on other activities due to illness, and 26!
were almost two-and-a-half times more likely to experience borderline or atypical 27!
emotional problems and behavioural difficulties, compared to their food-secure 28!
counterparts. After adjustment, general health was no longer associated with food 29!
insecurity.  30!
 31!
Weight status was not associated with food insecurity in either the bivariate or 32!
multivariate analyses.  33!
 34!
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[TABLE 7.2 ABOUT HERE] 1!
 2!
Discussion 3!
The findings of the current study showed that food insecurity is prevalent among 4!
households with children residing in disadvantaged urban areas. Food insecurity was 5!
associated with parental place of birth, unemployment and lower household income. 6!
Children in food insecure households were more likely to experience multiple 7!
adverse health, social and developmental outcomes, such as days away from school 8!
or other activities, atypical emotional symptoms and behavioural difficulties. These 9!
findings suggest that food insecurity is a salient public issue among households with 10!
children in disadvantaged urban areas in Brisbane and potentially other capital cities 11!
in Australia, and experiencing food insecurity in childhood may have important 12!
health and social consequences that may continue into adulthood.  13!
 14!
Consistent with previous findings, the current study found that lower levels of 15!
income and unemployment were potential predictors of food insecurity (McIntyre, 16!
Connor et al. 2000, Furness, Simon et al. 2004, Bartfield and Dunifon 2006, Bernell, 17!
Weber et al. 2006, Laraia, Siega-Riz et al. 2006, Nolan, Rikard-Bell et al. 2006, De 18!
Marco and Thornburn 2008, Willows, Veugelers et al. 2008, De Marco and 19!
Thornburn 2009). Insufficient financial resources may result in the inability to afford 20!
sufficient food, or foods that are consistent with dietary recommendations for health 21!
and well-being (Drewnowski 2004, Drewnowski and Specter 2004, Brimblecombe 22!
and O'Dea 2009). Childhood is an important period in the life course. Behaviours 23!
developed during this stage may affect health into adulthood. Furthermore, childhood 24!
deprivation has been shown to be independently associated with morbidity and 25!
mortality in adulthood from a range of diet-related causes such as cardiovascular 26!
disease, type 2 diabetes and some cancers (Power and Parsons 2000, Wright and 27!
Lamont 2001, Ness, Maynard et al. 2005, van der Pols, Gunnell et al. 2009). The 28!
current study suggests that food insecurity in childhood may also be one factor 29!
contributing to socioeconomic inequalities in lifestyle-related chronic disease in 30!
adulthood. Addressing poverty and food insecurity in childhood may decrease 31!
morbidity and mortality from cardiovascular disease, type 2 diabetes and some 32!
cancers in adulthood, and may have the potential to reduce socioeconomic 33!
inequalities in these in adulthood.       34!
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This is the first known Australian study that shows that food insecurity is associated 1!
with a number of factors that may affect health, academic or social development 2!
among children. Food insecurity was associated with having had days away from 3!
school or activities due to illness among children. This is consistent with the findings 4!
of previous research, that suggests that children from food insecure households are 5!
sick more often and experience poorer health than their food-secure counterparts 6!
(Alaimo, Olson et al. 2001, Cook, Frank et al. 2004, Cook, Frank et al. 2006, 7!
Chilton, Chyatte et al. 2007). Physiological and psychological changes resulting 8!
from nutrient deficiencies as a consequence of food insecurity may result in 9!
increased frequency of illness among children, and therefore decreased participation 10!
in school and activities (Abu-Arefeh and Russel 1994, Diette, Markson et al. 2000, 11!
Alaimo, Olson et al. 2001, Alaimo, Olson et al. 2001). Children from food insecure 12!
households in the current study were also more likely to display borderline or 13!
atypical emotional symptoms and behavioural difficulties. Previous studies support 14!
these findings, showing a higher likelihood of hyperactivity and behavioural 15!
disorders among children from food insecure households (Kleinman, Murphy et al. 16!
1998, Whitaker, Phillips et al. 2006). These may have important health and social 17!
consequence that may remain throughout life. Children displaying social, 18!
behavioural and conduct disorders are likely to participate in crime, substance abuse, 19!
antisocial behaviour, impulsiveness, decreased socialisation and experience 20!
decreased opportunity for employment or participation in the workforce (Doljanin 21!
and Olaris 2004, HDG Consulting Group 2004, Kristjansson, Robinson et al. 2007, 22!
Public Health Association of Australia 2009, Victoria Health 2010). Therefore, 23!
policy and health promotion efforts that address food insecurity in childhood may 24!
have broad-reaching economic social benefits for communities and countries.     25!
 26!
Somewhat inconsistent with studies conducted in the US and Canada, the current 27!
study showed that households where a parent was born overseas were less likely to 28!
report food insecurity than those with a parent born in Australia. The sample in the 29!
current study comprised a moderate proportion of parents born in Vietnam; the 30!
sampled areas were characterised by a high proportion of Vietnamese-born residents 31!
(Australian Bureau of Statistics 2007). Within these areas, there are extensive social 32!
networks among Vietnamese residents, families and shops providing culturally-33!
appropriate foods; previous research also supports the maintenance of the extended 34!
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family amongst most minority ethnic communities (Ochieng 2003). These features of 1!
the areas included in the current study may safeguard from the development of food 2!
insecurity, and more severe forms of food insecurity, as research has suggested that 3!
improved social support and social capital and support from extended family may 4!
attenuate the risk of developing food insecurity (Tarasuk 2001, Tarasuk 2001, 5!
Ochieng 2003, Walker, Holben et al. 2007). Our original study sample was 6!
comparable to the general population of the CCDs sampled in terms of the proportion 7!
of participants born in Australia compared to those born overseas (74% Australian 8!
born among the CCDs sampled compared to 75% in the study sample). Compared to 9!
the general Australian population, a higher proportion of participants born in 10!
Vietnam may serve to underestimate the true prevalence of food insecurity and the 11!
associations investigated among households with children. 12!
 13!
No association was found between food insecurity and weight status among children. 14!
Currently, there are inconsistent findings among previous studies pertaining to this 15!
association, however the majority of studies suggest that no association exists 16!
(Alaimo, Olson et al. 2001, Alaimo, Olson et al. 2002, Kaiser, Melgar-Quinonez et 17!
al. 2002, Bhattacharya, Currie et al. 2004, Whitaker and Orzol 2006, Bhargava, 18!
Jolliffe et al. 2008, Gundersen, Garasky et al. 2009). It has been suggested that 19!
mothers in food insecure households are likely to ‘protect’ their children from the 20!
full effects of food insecurity by compromising their own intakes first (McIntyre, 21!
Glanville et al. 2003). This may explain why an association exists between food 22!
insecurity and weight status among women, however the same association may not 23!
exist among children. Furthermore, we relied on proxy-parental reports which have 24!
been shown to underestimate true weight, particularly among lower-socioeconomic 25!
groups and among parents of overweight children (Maynard, Galuska et al. 2003, 26!
Scholtens, Brunekreef et al. 2007, Wald, Ewing et al. 2007, Mamun, McDermott et 27!
al. 2008). 28!
 29!
These findings should be interpreted in the context of a number of study limitations. 30!
Firstly, the cross-sectional design of the study did not allow for assessment of the 31!
temporality of the associations, as such it was not possible to determine whether 32!
potential determinants and outcomes preceded the development of food insecurity, or 33!
were a consequence of it. Furthermore, the postal survey administration mode may 34!
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have biased the sample against those from non-English speaking backgrounds or 1!
with poorer literacy skills. Finally, proxy parental report of a range of their child’s 2!
health, social and behavioural outcomes may have resulted in reporting socially-3!
desirable responses. Therefore, the findings presented may under-represent those at 4!
highest risk of food insecurity and the magnitudes of the associations.  5!
 6!
Conclusion 7!
Food insecurity is a significant public health issue among households with children 8!
in socioeconomically-disadvantaged urban areas in Australia. Health and social 9!
policy and interventions targeting food insecurity and alleviation of poverty in these 10!
areas may have far-reaching health and social consequences among children, which 11!
may result in improved health and social outcomes into adulthood.  12!
  13!
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Table 7.1: Demographic characteristics of sample and associations between potential 1!
determinants and food insecurity. 2!
 3!
N = 185 Total 
sample 
(%) 
Food 
secure 
Food 
insecure 
P-value1 Odds 
Ratio2,3 
95% CI 
       
Household structure       
Couple with children 34.6 71.0 29.0  1.00  
Single-parent with children 61.6 53.2 46.8  0.02 1.83 0.91 – 3.69 
       
Number of children in 
household 
      
1 33.5 63.4 36.6  1.00  
2 37.8 56.0 44.0  1.04 0.45 – 2.29 
≥ 3 27.0 58.2 41.8 0.65 0.98 0.42 – 2.29 
       
Housing tenure       
Renting/ boarding 26.5 46.3 53.7  1.00  
Home owner 49.2 72.4 27.6  0.71 0.31 – 1.60 
Assisted housing 23.2 51.0 49.0 < 0.01 0.94 0.39 – 2.30 
       
Equivalised income       
Highest tertile 16.2 92.6 7.4  1.00  
Middle tertile 33.0 72.4 27.6  4.76 1.01 – 22.46* 
Lowest tertile 34.6 43.5 56.5 < 0.01 16.20 3.52 – 74.47* 
       
Parent’s region of birth       
Australia 62.7 56.6 43.4  1.00  
Other 35.1 66.7 33.3 0.08 0.42 0.19 – 0.93 
       
Parent’s employment 
status 
      
Full-time work 38.9 76.8 23.2  1.00  
Part-time/ casual work 28.6 66.7 33.3  0.85 0.33 – 2.191 
Unemployed/ unable to 
work/ student not working 
14.1 27.8 72.2  3.36 1.05 – 10.70* 
Home duties 17.3 48.8 51.2 < 0.01 1.38 0.50 – 3.78 
       
Parent’s highest level of 
education  
      
> Grade 12 40.3 65.5 34.5  1.00  
≤ Grade 12 56.6 55.8 44.2 0.16 1.02 0.54 – 1.94 
       
Child’s gender       
Male 50.8 62.7 37.3  1.00  
Female 49.2 55.3 44.7 0.28 1.52 0.76 – 3.05 
       
Child’s age       
13 – 17 years 36.2 59.5 40.5  1.00  
8 – 12 years 31.7 56.7 43.3  0.86 0.44 – 1.87 
3 – 7 years 31.2 61.9 38.1 0.83 0.91 0.41 – 1.82 
* Significant P < 0.05; 1 P-value for bivariate association;  
2 Food secure is reference group; 3 Adjusted for equivalised income 
 4!
  5!
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Table 7.2: Associations between health and behavioural factors and food insecurity.  1!
 2!
N = 185 Total 
sample 
(%) 
Food 
secure 
Food 
insecure 
P-
value1 
Odds 
Ratio1,2 
95% CI 
       
General health       
Excellent/ very good 64.9 70.9 29.1    
Good 28.6 47.9 52.1  1.85 0.84 – 4.07 
Fair/ poor 5.9 60.0 40.0 0.02 1.07 0.26 – 4.47 
 
Body Mass Index 
      
Underweight/ Normal weight 52.4 64.4 35.6    
Overweight/ Obese 25.9 61.5 38.5  0.93 0.40 – 2.13 
Unknown  44.9 55.1 0.06   
       
Had days away from school due 
to illness 
17.8 42.9 57.1 0.02 3.53 1.46 – 8.54* 
       
Cut down on activities due to 
illness 
8.1 31.8 68.2 < 0.01 5.37 1.44-  20.08* 
       
Emotional symptoms       
Normal 72.4 63.8 36.2    
Borderline/ Atypical 22.7 48.1 51.9 0.05 2.44 1.11 – 5.38* 
       
Conduct problems       
Normal 68.1 69.2 30.8    
Borderline/ Atypical 27.6 54.9 45.1 0.03 1.69 0.83 – 2.47 
       
Hyperactivity       
Normal 77.3 61.8 38.2    
Borderline/ Atypical 17.8 54.2 45.8 0.34 1.77 0.77 – 4.07 
       
Peer problems       
Normal 63.2 61.8 38.2    
Borderline/ Atypical 32.4 55.8 44.2 0.41 1.00 0.49 – 2.05 
       
Prosocial behaviour       
Normal 80.0 60.6 39.4    
Borderline/ Atypical 15.1 58.8 41.2 0.84 1.74 0.71 – 4.25 
       
Total difficulties score       
Normal 72.4 69.8 30.2    
Borderline/ Atypical 22.7 51.3 48.7 0.06 2.35 1.04 – 5.33* 
* Significant P < 0.05 
 
      
1 P-value for bivariate association 3!
2 Food secure is reference group 4!
3 Adjusted for equivalised income 5!
  6!
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Figure 7.1: Hypothesised relationships between food insecurity and health and behavioural 1!
consequences among children. 2!
 3!
 4! ! !5!
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Appendix 7.1: Associations between food insecurity and socio-demographic covariates among 1!
households with children, with all covariates included in full model and consequent 2!
adjustment for significant covariates (based on full model) to investigate associations between 3!
food insecurity and health and behavioural dietary factors 4!
 5!
Table 7.3: Demographic characteristics of sample and associations between potential 6!
determinants and food insecurity with all covariates included in logistic model 7!
N = 185 Total 
sample 
(%) 
Food 
secure 
Food 
insecure 
P-value1 Odds 
Ratio2,3 
95% CI 
       
Household structure       
Couple with children 34.6 71.0 29.0  1.00  
Single-parent with children 61.6 53.2 46.8  0.02 2.65 0.63 – 11.10 
       
Number of children in 
household 
      
1 33.5 63.4 36.6  1.00  
2 37.8 56.0 44.0  0.66  0.15 – 2.86 
≥ 3 27.0 58.2 41.8 0.65 2.30 0.43 – 12.35 
       
Housing tenure       
Renting/ boarding 26.5 46.3 53.7  1.00  
Home owner 49.2 72.4 27.6  2.90 0.49 – 17.23 
Assisted housing 23.2 51.0 49.0 < 0.01 1.14 0.24 – 5.54 
       
Equivalised income       
Highest tertile 16.2 92.6 7.4  1.00  
Middle tertile 33.0 72.4 27.6  3.31 0.18 – 62.51 
Lowest tertile 34.6 43.5 56.5 < 0.01 18.68 0.88 - 395.02 
       
Parent’s region of birth       
Australia 62.7 56.6 43.4  1.00  
Other 35.1 66.7 33.3 0.08 0.18 0.04 – 0.86* 
       
Parent’s employment 
status 
      
Full-time work 38.9 76.8 23.2  1.00  
Part-time/ casual work 28.6 66.7 33.3  3.07 0.49 – 19.36 
Unemployed/ unable to 
work/ student not working 
14.1 27.8 72.2  10.18 1.29 – 80.55* 
Home duties 17.3 48.8 51.2 < 0.01 2.72 0.47 – 15.61 
       
Parent’s highest level of 
education  
      
> Grade 12 40.3 65.5 34.5  1.00  
≤ Grade 12 56.6 55.8 44.2 0.16 1.16 0.31 – 4.31 
       
Child’s gender       
Male 50.8 62.7 37.3  1.00  
Female 49.2 55.3 44.7 0.28 1.45 0.38 – 5.53 
       
Child’s age       
13 – 17 years 36.2 59.5 40.5  1.00  
8 – 12 years 31.7 56.7 43.3  1.16 0.25 – 5.45 
3 – 7 years 31.2 61.9 38.1 0.83 0.59 0.11 – 3.06 
* Significant P < 0.05; 1 P-value for bivariate association;  
2 Food secure is reference group; 3 Adjusted for all other variables 
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Table 7.4: Associations between health and behavioural factors and food insecurity adjusting 1!
for extra covariates as identified in full logistic model 2!
 3!
N = 185 Total 
sample 
(%) 
Food 
secure 
Food 
insecure 
P-
value1 
Odds 
Ratio1,2 
95% CI 
       
General health       
Excellent/ very good 64.9 70.9 29.1  1.00  
Good 28.6 47.9 52.1  2.34 0.87 – 6.29 
Fair/ poor 5.9 60.0 40.0 0.02 2.54 0.35 – 18.38 
 
Body Mass Index 
      
Underweight/ Normal weight 52.4 64.4 35.6  1.00  
Overweight/ Obese 25.9 61.5 38.5  0.80 0.9 – 2.21 
Unknown 21.7 44.9 55.1 0.06 2.25 0.79 – 6.53 
       
Had days away from school due 
to illness 
17.8 42.9 57.1 0.02 3.08 1.08 – 8.73* 
       
Cut down on activities due to 
illness 
8.1 31.8 68.2 < 0.01 11.04 2.06 – 59.22* 
       
Emotional symptoms       
Normal 72.4 63.8 36.2    
Borderline/ Atypical 22.7 48.1 51.9 0.05 2.40 0.99 – 5.84 
       
Conduct problems       
Normal 68.1 69.2 30.8    
Borderline/ Atypical 27.6 54.9 45.1 0.03 2.36 0.97 – 5.74 
       
Hyperactivity       
Normal 77.3 61.8 38.2    
Borderline/ Atypical 17.8 54.2 45.8 0.34 2.49 0.88 – 6.95 
       
Peer problems       
Normal 63.2 61.8 38.2    
Borderline/ Atypical 32.4 55.8 44.2 0.41 1.05 0.43 – 2.58 
       
Prosocial behaviour       
Normal 80.0 60.6 39.4    
Borderline/ Atypical 15.1 58.8 41.2 0.84 1.21 0.40 – 3.74 
       
Total difficulties score       
Normal 72.4 69.8 30.2    
Borderline/ Atypical 22.7 51.3 48.7 0.06 3.15 1.12 – 8.75* 
* Significant P < 0.05 
 
      
1 P-value for bivariate association 4!
2 Food secure is reference group 5!
3 Adjusted for equivalised income, region of birth, employment status of parent, housing tenure, 6!
household structure and number of children in household. 7!
  8!
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Appendix 7.2: Associations between food insecurity and health and behavioural 1!
dietary factors among children adjusted for household income with 6 categories 2!
 3!
 4!
Table 7.5: Associations between health and behavioural factors and food insecurity adjusting 5!
for income in six categories  6!
 7!
N = 185 Total 
sample 
(%) 
Food 
secure 
Food 
insecure 
P-
value1 
Odds 
Ratio1,2 
95% CI 
       
General health       
Excellent/ very good 64.9 70.9 29.1  1.00  
Good 28.6 47.9 52.1  2.79 1.29 – 6.03 
Fair/ poor 5.9 60.0 40.0 0.02 1.20 0.31 – 5.25 
 
Body Mass Index 
      
Underweight/ Normal weight 52.4 64.4 35.6  1.00  
Overweight/ Obese 25.9 61.5 38.5  0.96 0.42 – 2.21 
Unknown 21.7 44.9 55.1 0.06 1.65 0.70 – 3.84 
       
Had days away from school due 
to illness 
17.8 42.9 57.1 0.02 3.61 1.49 – 8.79* 
       
Cut down on activities due to 
illness 
8.1 31.8 68.2 < 0.01 6.28 1.66 - 23.75* 
       
Emotional symptoms       
Normal 72.4 63.8 36.2    
Borderline/ Atypical 22.7 48.1 51.9 0.05 2.63 1.18 – 5.85* 
       
Conduct problems       
Normal 68.1 69.2 30.8    
Borderline/ Atypical 27.6 54.9 45.1 0.03 1.69 0.83 – 2.47 
       
Hyperactivity       
Normal 77.3 61.8 38.2    
Borderline/ Atypical 17.8 54.2 45.8 0.34 1.75 0.85 – 3.60 
       
Peer problems       
Normal 63.2 61.8 38.2    
Borderline/ Atypical 32.4 55.8 44.2 0.41 1.14 0.55 – 2.35 
       
Prosocial behaviour       
Normal 80.0 60.6 39.4    
Borderline/ Atypical 15.1 58.8 41.2 0.84 1.65 0.66 – 4.12 
       
Total difficulties score       
Normal 72.4 69.8 30.2    
Borderline/ Atypical 22.7 51.3 48.7 0.06 2.12 0.98 – 4.65 
* Significant P < 0.05 
 
      
1 P-value for bivariate association 8!
2 Food secure is reference group 9!
3 Adjusted for equivalised income (six categories) 10!
 11!
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Chapter 8: General Discussion 1!
8.1 INTRODUCTION 2!
Each manuscript contains a separate discussion of the results that provides a 3!
summary of the findings in relation to the literature, an interpretation of the factors 4!
that may contribute to the findings, the limitations of the study and the implications 5!
of results for health promotion, education and future research. This final chapter 6!
presents a macro-level view of how the findings of the four manuscripts (in 7!
Chapters four through seven) combined address the research questions and add to 8!
the developing literature of the determinants and consequences of food insecurity. 9!
Methodological conclusions and recommendations for further research are also 10!
discussed.  11!
 12!
The purpose of this research was to investigate the prevalence of food insecurity 13!
among households in disadvantaged-urban areas of Brisbane, to assess the adequacy 14!
of the current measure used to screen for food insecurity in Australia and to 15!
investigate the potential sociodemographic determinants and health and dietary 16!
outcomes of food insecurity among adults and children. 17!
 18!
The specific aims of this research were to determine:   19!
 20!
1. The prevalence of households experiencing food insecurity using the 18-item 21!
USDA-FSSM; 22!
2. Whether differences exist in the prevalence of food insecurity as measured by 23!
the current single-item National Health Survey (NHS) measure, compared to the 24!
18-item, 10-item and 6-item versions of the USDA-FSSM; 25!
3. Whether differences exist in dietary behaviours among adults from food insecure 26!
and food secure households; 27!
4. Whether differences in health factors exist among adults from food secure and 28!
food insecure households;  29!
5. The potential sociodemographic determinants of food insecurity among adults 30!
and households with children;  31!
!Chapter!8:!General!Discussion! 285!
6. Whether differences in health and behavioural factors exist among children from 1!
food insecure households compared to children from food secure households. 2!
 3!
8.2 THE PREVALENCE OF HOUSEHOLDS EXPERIENCING FOOD 4!
INSECURITY 5!
 6!
Food insecurity is a salient issue among households in disadvantaged urban areas of 7!
Brisbane. Overall, 25% of households in this study reported some level of food 8!
insecurity and this prevalence increased to 34% when only households with children 9!
were examined. These rates are markedly higher than the five percent identified 10!
among the general Australian population by the NHS (Australian Bureau of Statistics 11!
2006). Consistent with previous studies, the current study showed that rates of food 12!
insecurity are higher among those from disadvantaged groups or locations (Kasper, 13!
Gupta et al. 2000, McIntyre, Glanville et al. 2002, Furness, Simon et al. 2004, Broughton, 14!
Janssen et al. 2006, Nolan, Rikard-Bell et al. 2006). These higher rates may result from a 15!
clustering of socioeconomic factors including lower incomes (McIntyre, Connor et al. 16!
2000, Bartfeld and Dunifon 2006, Cutler-Triggs, Fryer et al. 2008, Foley, Ward et al. 2009), 17!
lower levels of education (Kaiser, Baumrind et al. 2007, Cutler-Triggs, Fryer et al. 2008, 18!
Foley, Ward et al. 2009) and being of an ethnic minority (Bartfeld and Dunifon 2006, 19!
Kaiser, Baumrind et al. 2007, Kersey, Geppert et al. 2007, Willows, Veugelers et al. 2008) 20!
as well as geographical factors such as poor public transport infrastructure (Holben, 21!
McClincy et al. 2004, Laraia, Siega-Riz et al. 2006, Nolan, Rikard-Bell et al. 2006), which 22!
have been shown to increase the risk of experiencing food insecurity. These findings 23!
suggest that the true burden of food insecurity may be greater among high risk 24!
groups than estimated by current surveillance efforts. This is further compounded by 25!
findings which suggest that the current measure used in the surveillance of food 26!
insecurity may potentially underestimate the prevalence of food insecurity by up to 27!
5%.  28!
 29!
8.3 DIFFERENCES IN THE PREVALENCE OF FOOD INSECURITY AS 30!
MEASURED BY THE CURRENT SINGLE-ITEM NATIONAL 31!
HEALTH SURVEY MEASURE, COMPARED TO THE 18-ITEM 32!
USDA-FSSM 33!
 34!
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The findings of this research suggest that the current single-item NHS measure used 1!
in the surveillance of food insecurity may significantly underestimate the prevalence 2!
of food insecurity by up to five percentage points. These findings are supported by a 3!
previous Australian study undertaken in a socioeconomically-disadvantaged area in 4!
New South Wales that suggested that compared to the 18-item USDA-FSSM, the 5!
single-item measure underestimated food insecurity by up to six percent (Nolan, 6!
Rikard-Bell et al. 2006). The latter also found the single item measure to have a 7!
specificity of 96%, however a sensitivity of only 57% compared to the 18-item 8!
USDA-FSSM, suggesting that the tool is unable to appropriately classify over 40% 9!
of food insecure households as such (Nolan, Rikard-Bell et al. 2006). 10!
 11!
The current single-item measure included in the NHS classifies food insecurity on 12!
the basis of a single question, asking whether households have run out of food in the 13!
last 12 months and not had enough money to purchase more. Households that 14!
respond affirmatively to this question are classed as food insecure (Australian Bureau 15!
of Statistics 2006). However, this single-item is unable to account for those households 16!
that may be worried about affording food or may be compensating by relying on 17!
lower cost foods or fewer varieties, but have not physically run out of food. As such, 18!
this question is likely to only capture households towards the more severe end of the 19!
food insecurity spectrum, and unable to identify those households experiencing less 20!
severe forms of food insecurity. Identification of the thresholds at which the 21!
USDA-FSSM 18-, 10- and 6-item adaptations identify a prevalence of food 22!
insecurity most closely to that identified by the single-item NHS measure 23!
supported this. The based on the changes in these thresholds, the single-item is 24!
able to accurately capture households experiencing very-low food security and 25!
very low food security among children, however is not capturing the full range 26!
of households experiencing low food security (the mildest severity of food 27!
insecurity). Furthermore, this single question is unlikely to capture households that 28!
may experience food insecurity as a result of insufficient physical access to foods or 29!
those who are unable to access culturally-appropriate foods, leading to further 30!
underestimation of the prevalence of food insecurity. The complex nature of food 31!
insecurity make measurement of the condition using a single-item difficult (Keenan, 32!
Olson et al. 2001). Multiple items should be incorporated in order to capture the broad 33!
spectrum of severity of food insecurity. Rasch analyses revealed that the 34!
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psychometric properties of the 18-, 10- and 6-item versions of the USDA-FSSM 1!
were reasonably valid among this sample of disadvantaged households. Further 2!
studies investigating such measures in the general population and among other 3!
population sub-groups would assist in further developing a measure to 4!
accurately identify the burden of food insecurity among the Australian 5!
population. 6!
 7!
The measurement of food insecurity is a contentious issue. Due to the space and 8!
monetary constraints associated with screening at a national level, many countries 9!
outside of the US, including Australia and Canada, adopt tools consisting of four or 10!
less items for surveillance. As suggested in the literature review, decreasing the 11!
number of items may decrease the sensitivity of the tool, resulting in underestimation 12!
of the prevalence of food insecurity. The use of a shortened measure may be justified 13!
on logistic grounds, however it should be noted that the prevalence rates identified 14!
by such measures may underestimate the true prevalence of food insecurity and 15!
should be compensated for accordingly. For sub-groups at high risk of food 16!
insecurity, such as low-income households and newly-arrived migrants, the use of a 17!
more comprehensive measure of food insecurity may be more appropriate, in order to 18!
determine the true extent of the burden of food insecurity on particularly vulnerable 19!
groups. 20!
 21!
8.4 DIFFERENCES IN DIETARY BEHAVIOURS AMONG ADULTS 22!
FROM FOOD INSECURE AND FOOD SECURE HOUSEHOLDS 23!
 24!
Fruit and vegetable intakes 25!
Internationally, food insecurity is associated with lower intakes of fruits, vegetables 26!
and lean meats. However, our study did not find significant associations between 27!
food insecurity and dietary intakes among disadvantaged sub-groups of the 28!
population. Despite not reaching statistical significance, trends were consistent 29!
with those of international studies, suggesting that those from food insecure 30!
households were 25% to 40% less likely to consume the recommended servings 31!
of fruit and 15% to 25% less likely to consume adequate servings of vegetables 32!
compared to their food secure counterparts. These findings may indeed suggest 33!
that food insecurity is not associated with fruit and vegetable intakes among this 34!
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disadvantaged sample. However, there are several other potential explanations for a 1!
lack of significant findings pertaining to fruit and vegetable intakes. Firstly, 2!
according to recent statistics from the ABS, intakes of fruits and vegetables are 3!
considerably low, with only 50% and 10% respectively of the general Australian 4!
population consuming the recommended servings of each (Australian Bureau of 5!
Statistics 2009). In particular, those from lower socioeconomic groups are less likely 6!
to consume the recommended servings of fruits and vegetables compared to their 7!
more-advantaged counterparts (Giskes, Turrell et al. 2002). Our sample consisted 8!
primarily of residents of socioeconomically-disadvantaged urban areas of Brisbane. 9!
The fruit and vegetable intakes of this sample were lower when compared to those of 10!
a population-representative sample, as such an association with food insecurity may 11!
not have been apparent within this study. An association between food insecurity and 12!
lower fruit and vegetable intakes is plausible. Food insecure individuals may 13!
compensate by reducing the types and variety of foods they purchase, particularly 14!
fruit and vegetables that are perceived to be expensive but less energy dense and, 15!
consequently, less satisfying than their higher-fat counterparts (Scheier 2005, 16!
Tanumihardo, Anderson et al. 2007). Indeed, comparative data has suggested that foods 17!
such as fruit and vegetables cost more per calorie than energy-dense foods 18!
(Drewnowski 2004, Drewnowski and Specter 2004).  19!
 20!
Take-away consumption 21!
Results pertaining to take-away suggest that food insecurity may be associated 22!
with increased consumption, however these only reached significance for 23!
hamburgers. Limited statistical power may explain the lack of significance for other 24!
types of take-away foods. Take-away foods are often perceived as a cheaper, more 25!
satisfying alternative to healthier food choices. As such, an increase in consumption 26!
of take-away foods may be a coping mechanism for food insecurity (Scheier 2005, 27!
Tanumihardo, Anderson et al. 2007). The only other study to investigate an association 28!
between food insecurity and consumption of take-away foods did not find a 29!
significant association between food insecurity and the consumption of fried chicken, 30!
pizza and hamburgers, however results suggested a similar trend whereby food 31!
insecure households consumed greater quantities of such foods (Tingay, Tan et al. 32!
2003). Future studies may benefit from greater sample sizes and the inclusion of a 33!
more socioeconomically-diverse sample. Further research is required to examine 34!
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whether food insecurity is associated with increased consumption of take-away 1!
foods, and particularly take-away food choices that are less consistent with dietary 2!
recommendations for good health. 3!
 4!
Meat consumption 5!
There did not appear to be any association between food security status and intakes 6!
of lean or fatty meats, however this finding is inconsistent with results from Canada, 7!
that have found food insecurity to be associated with lower consumption of lean 8!
meats among low-income women (Tarasuk 2001). The discrepancy in results may be 9!
explained by differences in availability of meat and meat alternatives and variations 10!
in food beliefs between Canada and Australia as well as the differences between the 11!
two samples. Furthermore, the study by Tarasuk (2001) specifically investigated 12!
food insecurity with hunger, the most severe level of food insecurity, whereas the 13!
current study combined all levels of food insecurity during data analyses.  14!
 15!
Food insecurity is a complex issue with varying levels of severity. Less severe forms 16!
may result in changes to the types of foods consumed, with reliance on lower cost, 17!
less-healthy options or fewer varieties of foods, however may not involve a decrease 18!
in the amount of food consumed (Bickel, Nord et al. 2000). As such, intakes of core 19!
foods may not be compromised; however intakes of certain nutrients may be 20!
decreased. Previous studies have suggested that differences in intakes of 21!
macronutrients and micronutrients between food secure and food insecure 22!
households exist, in particular for protein, Vitamin B6, magnesium, thiamin and zinc 23!
(Rose and Oliveira 1997, Rose 1999, Tarasuk and Beaton 1999, Dixon, Winkleby et al. 2001, 24!
Lee and Frongillo 2001, Sharkey 2003, Kirkpatrick and Tarasuk 2008, Zizza, Duffy et al. 25!
2008). Future studies may benefit from investigating differences in nutrient intakes as 26!
well as core food consumption, to account for the differences in food and nutrient 27!
intakes between the varying severities of food insecurity. Furthermore, these studies 28!
should endeavour to stratify by gender and age, as these were found to be effect 29!
modifiers of the relationship between food insecurity and nutrient intakes (Kirkpatrick 30!
and Tarasuk 2008).  31!
 32!
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8.5 DIFFERENCES IN HEALTH FACTORS AMONG ADULTS FROM 1!
FOOD SECURE AND FOOD INSECURE HOUSEHOLDS  2!
 3!
Self-rated general health and depression 4!
Combined findings suggest that food insecurity may be associated with poorer self-5!
reported general health e.g. (Vozoris and Tarasuk 2003, Laraia, Siega-Riz et al. 2004, 6!
Siefert, Heflin et al. 2004, Kaiser, Baumrind et al. 2007, Gucciardi, Vogt et al. 2009), 7!
obesity e.g. (Adams, Grummer-Strawn et al. 2003, Wilde and Peterman 2006, Olson and 8!
Strawderman 2008, Seligman, Laraia et al. 2010), depression e.g. (Vozoris and Tarasuk 9!
2003, Siefert, Heflin et al. 2004, Heflin, Siefert et al. 2005, Beydoun and Wang 2009) and 10!
diabetes (Vozoris and Tarasuk 2003, Holben and Pheley 2006, Seligman, Bindman et al. 11!
2007, Seligman, Laraia et al. 2010). The findings of the current research supported 12!
associations between food insecurity and poor self-rated general health, depression 13!
and suggest that food insecurity is also associated with increased frequency of 14!
healthcare utilisation (accessing general practitioners and hospitals) among lower-15!
socioeconomic groups. Food insecurity may result in the development of poor 16!
health and depression, as a result of dietary deviations and accompanying nutrient 17!
deficiencies and the stress associated with not being able to obtain sufficient amounts 18!
of food. In turn, these factors may lead to increased utilisation of healthcare services, 19!
consequently increasing the burden on the health care system (Vozoris and Tarasuk 20!
2003, Siefert, Heflin et al. 2004, Heflin, Siefert et al. 2005, Laraia, Siega-Riz et al. 2006). A 21!
majority of studies investigating the potential health factors associated with food 22!
insecurity have utilised cross-sectional study designs. As such, the temporal 23!
association between these factors remains unknown. It is possible that poor health 24!
and depression may lead to decreased ability for workforce participation, resulting in 25!
lower incomes and material deprivation and, consequently, the development of food 26!
insecurity (Heflin, Siefert et al. 2005, Huddleston-Casas, Charnigo et al. 2008, Melchior, 27!
Caspi et al. 2009). However, several cohort studies also support the former 28!
mechanism, showing that food insecurity precedes the onset of poorer health, such as 29!
depression (Siefert, Heflin et al. 2004, Heflin, Siefert et al. 2005, Huddleston-Casas, 30!
Charnigo et al. 2008).  31!
 32!
 33!
 34!
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Chronic disease 1!
There were no significant associations between food insecurity and the presence of 2!
lifestyle-related chronic disease among this sample, however, trends were evident 3!
whereby those from food insecure households reported higher rates of heart 4!
attack and hardened arteries. There are few previous studies investigating such an 5!
association. Studies in the US have consistently found evidence of an association 6!
between food insecurity and diabetes or poor glycaemic control (Holben and Pheley 7!
2006, Seligman, Bindman et al. 2007). The evidence pertaining to an association 8!
between food insecurity and cardiovascular disease remains inconsistent. The current 9!
study investigated this association using self-reported data. As the study relied on a 10!
disadvantaged sample, participants’ level of health literacy may have been poor and 11!
it is possible that they may have been unaware of an existing condition, or failed to 12!
notify their doctor of symptoms that may lead to a diagnosis. Several investigations 13!
undertaken in the US relied on objective measurements (diagnosis via blood testing) 14!
resulting in more accurate measurement of chronic conditions (Holben and Pheley 15!
2006, Seligman, Laraia et al. 2010). Reliance on self-reported data, as used in the 16!
current study, may explain why no association was noted between food insecurity 17!
and a number of chronic diseases among this sample. It is hypothesised that food 18!
insecurity may contribute to the development of chronic disease through 19!
psychological and physiological changes resulting from consequent stress, obesity or 20!
dietary and nutrient insufficiencies (Leong and Wilding 1999, Ford and Mokdad 2001, 21!
Gross, Li et al. 2004, Lazar 2005, Montonen, Jarvinen et al. 2005, Scheier 2005). 22!
Alternatively, the presence of chronic disease may limit an individual’s capacity for 23!
workforce participation, resulting in lower income and material deprivation and, 24!
consequently, the development of food insecurity (Heflin, Siefert et al. 2005, 25!
Huddleston-Casas, Charnigo et al. 2008, Olson and Strawderman 2008).  26!
 27!
Weight status 28!
This study also did not find evidence of an association between food insecurity and 29!
weight status. The findings of previous studies remain inconsistent. It is possible that 30!
the dietary changes or cyclical patterns of fasting and binging that characterise food 31!
insecurity may lead to increased BMI. Within a household, women often have 32!
control over food and evidence suggests that women in food insecure households 33!
may sacrifice their intakes in order to protect children from the consequences of food 34!
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insecurity (McIntyre, Glanville et al. 2003, Glanville and McIntyre 2006, Dinour, Bergen et 1!
al. 2007). Furthermore, women may exhibit different food beliefs and behaviours 2!
towards food compared to men (Scheier 2005). These factors may explain why an 3!
association between food insecurity and weight status is seen more often among 4!
women than men. It has also been hypothesised that overweight or obese individuals 5!
may be discriminated against in the workforce, resulting in limited ability for 6!
workforce participation, lower incomes and consequently the development of food 7!
insecurity (Scheier 2005, Olson and Strawderman 2008). Whilst the null findings of the 8!
current study may suggest that indeed, food insecurity is not associated with weight 9!
status among this disadvantaged sample, a lack of significance may also be due to 10!
our sample solely consisting of those from a disadvantaged sub-group, or from our 11!
reliance on self-reported height and weight. 12!
 13!
Overall, food insecurity appears to be associated with a range of adverse health 14!
factors, however, due to the majority of studies being cross-sectional, the 15!
directionality of these associations remains unknown. Strategies aimed at the relief of 16!
food insecurity, with a specific focus on preventing these adverse health 17!
consequences, would aid in relieving some of this burden.  18!
 19!
8.6 POTENTIAL SOCIODEMOGRAPHIC DETERMINANTS OF FOOD 20!
INSECURITY AMONG HOUSEHOLDS WITH CHILDREN  21!
 22!
Among households with children residing in disadvantaged urban areas, lower 23!
household income was strongly associated with food insecurity. These findings are 24!
consistent with those from previous studies. Lower household income may leave 25!
insufficient financial resources with which to purchase food, resulting in the 26!
development of food insecurity. Unemployment was also associated with an 27!
increased risk of experiencing food insecurity, separate from income. Interestingly, 28!
households with a parent born in Australia were more likely to experience food 29!
insecurity than households with a parent born overseas. This may reflect the ethnic 30!
composition of socioeconomically disadvantaged areas of Brisbane. The sample used 31!
in the current study comprised of a large number of Vietnamese-born residents. 32!
Within these areas an extensive social network exists between residents and also 33!
between residents and shops selling Vietnamese foods. These factors may safeguard 34!
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against the development of food insecurity among these households. Recent findings 1!
among Arabic and African migrant families highlighted that the continuation of 2!
cultural community values and emphasis on extended family closeness may be 3!
important among migrant and refugee groups, contributing to the extensive social 4!
networks mentioned above and consequently protecting against the development of 5!
food insecurity (Renzaho, Green et al. 2010, Renzaho, McCabe et al. 2010).  6!
 7!
The data in the current study also suggested that single-parent households were 8!
at increased risk of experiencing food insecurity, however this result did not 9!
reach statistical significance. Single-parent families have been identified as being at 10!
higher risk of food insecurity in previous studies This phenomenon is likely to occur 11!
due to the greater burden experienced on a single income, leaving fewer financial 12!
resources with which to procure food (Alaimo, Briefel et al. 1998, McIntyre, Connor et 13!
al. 2000, Vozoris and Tarasuk 2003, Bartfeld and Dunifon 2006). 14!
 15!
As suggested by these findings, certain characteristics may predispose a household to 16!
experiencing food insecurity. Strategies to prevent the onset of food insecurity may 17!
benefit from being tailored to the area level, with consideration being given to the 18!
specific characteristics of households in that area. The development of tailored 19!
interventions could provide important networks through which food insecurity could 20!
be minimised. Of notable concern is the increased risk of food insecurity to low-21!
income households and interventions should seek to address low income as a barrier 22!
to food acquisition. 23!
 24!
8.7 DIFFERENCES IN HEALTH AND BEHAVIOURAL FACTORS 25!
AMONG CHILDREN FROM FOOD INSECURE AND FOOD SECURE 26!
HOUSEHOLDS  27!
 28!
Health and behavioural factors 29!
A summary of existing literature suggests that children from food insecure 30!
households may experience poor self or parent-reported general health (McIntyre, 31!
Connor et al. 2000, Alaimo, Olson et al. 2001, Cook, Frank et al. 2004, Cook, Frank et al. 32!
2006), iron deficiency anaemia (Skalicky, Meyers et al. 2006, Eicher-Miller, Mason et al. 33!
2009, Park, Kersey et al. 2009)  and emotional or behavioural problems (Melchior, Caspi 34!
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et al. 2009, Belsky, Moffitt et al. 2010, Howard 2010, Slopen, Fitzmaurice et al. 2010). In 1!
the current study, children from food insecure households were more likely to have 2!
days away from school or activities and to display atypical emotional symptoms or 3!
behaviours. This study also showed trends whereby children from food insecure 4!
households had slightly poorer self or parent-reported general health and 5!
displayed conduct problems, hyperactivity and atypical pro-social behaviour, 6!
however these latter findings did not reach statistical significance, most likely 7!
due to the small size of the sample.  8!
 9!
Childhood is an important period of growth and development and a key period 10!
during which important health beliefs and behaviours will be developed. Children in 11!
food insecure households may have diets less consistent with dietary 12!
recommendations, resulting in inadequate intakes of core foods and nutrients. There 13!
is evidence to support this, showing that that children from food insecure households 14!
have lower intakes of fruit, dairy and meat or animal protein (Casey, Szeto et al. 2001, 15!
Matheson, Varady et al. 2002, Dave, Evans et al. 2009, Rosas, Harley et al. 2009). The 16!
resulting insufficiencies may result in adverse health and developmental 17!
consequences for a child, which may explain associations between food insecurity 18!
and the aforementioned health and behavioural factors. Of particular concern is the 19!
fact that these factors may increase the risk of experiencing adverse health and 20!
psychosocial outcomes during adulthood, and therefore may lead to a cycle of 21!
deprivation, food insecurity and poor health (Klinteberg, Schalling et al. 1990, Caspi, 22!
Entner Wright et al. 1998, Pager 1998, Wright and Lamont 2001, Fergusson, Horwood et al. 23!
2005).   24!
 25!
Weight status 26!
Consistent with international literature, this study found no association between food 27!
insecurity and child weight status. Adults in food insecure households may ‘protect’ 28!
children from experiencing food insecurity by sacrificing their own food intakes. As 29!
such, children will not experience the full extent of food insecurity until more severe 30!
levels are reached (McIntyre, Glanville et al. 2003, Glanville and McIntyre 2006). This 31!
may explain why child weight status is unaffected by household food security status.  32!
 33!
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The above findings suggest that interventions may specifically need to target high-1!
risk households with children to prevent the onset of food insecurity in order to 2!
provide better health and social outcomes that may last throughout adulthood.   3!
 4!
8.8 METHODOLOGICAL CONCLUSIONS AND RECOMMENDATIONS 5!
 6!
The methodology used in this thesis highlighted that studies investigating food 7!
insecurity should seek to use the most accurate measure available. Currently, a 8!
majority of Australian studies and surveillance efforts utilise crude, single-item 9!
measures (Radimer, Allsopp et al. 1997, Rutishauser, Webb et al. 2001, Australian Bureau 10!
of Statistics 2006, Quine and Morrell 2006, Temple 2006); these have been shown to 11!
underestimate the true burden of food insecurity (Nolan, Rikard-Bell et al. 2006). 12!
However, space and resource constraints may make the use of a multi-item measure 13!
impractical, in which case it may be more feasible to use these multi-item tools when 14!
specifically measuring food insecurity among sub-groups known to be at high risk of 15!
experiencing food insecurity. 16!
  17!
Several socio-demographic variables are associated with food insecurity, including 18!
income, ethnicity and employment. These characteristics are also associated with 19!
several potential outcomes of food insecurity, such as weight status and chronic 20!
conditions (Carulli and Rondinella 2005, Lee, Sobal et al. 2005, MacFarlane, Abbott et al. 21!
2009). Future studies should make allowances for these covariates by adjusting for 22!
these variables, or stratifying where appropriate, during statistical analyses.  23!
 24!
This study relied on self-reported weight and height, and parental proxy report of 25!
weight and height for children. Previous studies have suggested that the use of such 26!
self-reported data often results in an underestimation of weight and overestimation of 27!
height, resulting overall in an underestimation of BMI among both adults (Stewart, 28!
Jackson et al. 1987, Spencer, Appleby et al. 2002, Engstrom, Paterson et al. 2003, Nyholm, 29!
Gullberg et al. 2007) and children (Maynard, Galuska et al. 2003, Scholtens, Brunekreef 30!
et al. 2007, Wald, Ewing et al. 2007, Mamun, McDermott et al. 2008). Where possible, 31!
studies should seek to collect objective measurements of these variables to more 32!
accurately determine whether associations between food security and weight status 33!
exist. The study also relied on self-reported information regarding the presence or 34!
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diagnosis of chronic conditions. The use of a socioeconomically-disadvantaged 1!
sample may have resulted in low-levels of health literacy among the study group and 2!
inaccurate findings pertaining to an association with food security. Future studies 3!
may benefit by using a more objective measure of chronic illness, such as physical 4!
measurements through blood testing.   5!
 6!
The fact that few significant associations were identified between food insecurity 7!
and dietary intakes may be a result of the limited socioeconomic variation among the 8!
sample or due to a greater proportion of households experiencing less severe levels 9!
of food insecurity (which may have resulted in altered nutrient intakes rather than 10!
changes to core food intakes). Future studies may compensate for this through 11!
investigating both core food and nutrient intakes simultaneously, or alternatively, 12!
recruiting a population-based sample. Furthermore, these studies may seek to 13!
utilise more comprehensive measures of dietary intake, such as food diaries or 14!
food frequency questionnaires. Composite measures of dietary intake, such as 15!
the USDA Healthy Eating Index, may also provide valuable insight into 16!
potential associations between food insecurity and diet quality.   17!
 18!
The analyses of differences in health and behavioural factors were limited by low 19!
statistical power, particularly investigations among households with children. Future 20!
studies may overcome this limitation by either utilising a larger sample size than was 21!
used in this study. A larger sample size may also allow for differentiation between 22!
the varying severities of food insecurity, rather than limiting analyses to compare 23!
food secure and food insecure households exclusively. If such studies have limited 24!
resources and cannot afford a larger sample size, using similar data collection 25!
methodologies and measures as those used in the current research may provide data 26!
for meta-analysis of their findings.  27!
 28!
Finally, quantitative measurement of some specific constructs may prove difficult, 29!
such as sociability and academic performance among children. Qualitative 30!
investigation into such constructs would provide more depth and insights into these 31!
issues to aid in future investigations.  32!
 33!
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8.9 RECOMMENDATIONS FOR FURTHER RESEARCH 1!
 2!
The findings of this study may have limited generalisability to an Australian-wide 3!
population. The use of a mail-based survey may potentially have under-represented 4!
those at the most disadvantaged end of the socioeconomic distribution, such as those 5!
with low-levels of literacy and non-English speaking backgrounds, as such, the 6!
magnitudes of the associations seen may be underestimated. Future studies may 7!
benefit by utilising different methods of recruitment and data collection, for example 8!
face-to-face surveys or the dissemination of a survey in different languages, in order 9!
to capture those individuals and households at highest risk of experiencing food 10!
insecurity.  11!
 12!
There are a number of limitations to the research in this thesis that make it difficult to 13!
conclude with certainty the contribution of food insecurity to diet and health. Due to 14!
the cross-sectional nature of the study, the directionality of the associations between 15!
food insecurity and health is difficult to ascertain. The study only permitted 16!
observation of diet and health at one period in time; therefore it is insufficient to 17!
establish a causal link between food insecurity, diet and health and merely enables us 18!
to observe whether associations between these factors exist. The study also does not 19!
allow for the actual life course influence of food insecurity on children to be 20!
assessed. Rather, hypotheses were developed using the findings from previous cohort 21!
studies. A cross-sectional study design also does not account for the fact that the food 22!
security status of a household may vary over time, depending on fluctuations in 23!
household income, food availability and price.  24!
 25!
The research questions of this thesis may be more comprehensively addressed using 26!
a cohort study design. This would allow for prospective measures of food security 27!
status, dietary intakes and health and for life course factors to be investigated. 28!
Although ideal, the use of a cohort design may not be feasible due to the high cost of 29!
implementing a long-term study with multiple points of data collection. 30!
Alternatively, a case-control study may allow for retrospective investigation of food 31!
insecurity cycles and diet and health outcomes.  32!
 33!
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Future studies investigating the association between food insecurity and diet should 1!
seek to measure intakes at both the food and nutrient levels simultaneously. This will 2!
account for the fact that households experiencing less severe forms of food insecurity 3!
may not have altered the amount of food they consume, however may be relying on a 4!
smaller variety of foods from each food group. Investigation into each 5!
simultaneously would also allow for nutrition-programs to be framed in terms of 6!
food to increase the likelihood of their effectiveness.  7!
 8!
This research only considered a small number of factors that may be associated with 9!
food insecurity, and only focussed on food security at the household level (without 10!
investigation into national or global food security). As such it only provides a 11!
glimpse of the potential sociodemographic determinants and consequences of food 12!
insecurity that may exist and the relationship between factors is likely to be more 13!
complex than this. Further research needs to examine some of these other factors, 14!
such as the structural and environmental factors associated with food insecurity, if 15!
we are to further our understanding of this issue.  16!
 17!
The complexity of the nature of food insecurity and its associations with 18!
socioeconomic status also make this a suitable topic for further qualitative enquiry. 19!
Such research would allow for more robust investigation into the social repercussions 20!
of food insecurity, coping mechanisms adopted by various sub-groups of the 21!
population as well as the pathways linking food insecurity with poor health and diet.   22!
 23!
The response rate of 54% in this research project is low by conventional 24!
population-based research standards. If responses to the survey were non-25!
random, this has the potential to bias the prevalence rates identified. As 26!
identified in the article in Chapter 6, respondant characteristics were similar to 27!
the general population in the areas sampled for all but education and age, for 28!
which participants displayed slightly higher levels of education and slightly 29!
lower ages, which have been shown to be protective of food security. 30!
Consequently it is possible that the prevalence of food insecurity, and the 31!
corresponding associations identified, have been underestimated slightly. It 32!
should be acknowledged that a response rate of 54% in a disadvantaged sample 33!
sample was actually high. Unpublished data from a larger scale longitudinal 34!
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study (also being undertaken at the Queensland Univerity of Technolgy), which 1!
sampled from both low and high socioeconomic areas in Brisbane, identified a 2!
response rate of 30% in similar disadvantaged areas. 3!
 4!
On the basis of the findings of this thesis, food security interventions should continue 5!
to aim to encourage increased consumption of healthy foods, particularly of fruit and 6!
vegetables and to improve access to such foods. However, initiatives to improve food 7!
insecurity should also include components to address the issue of cost as a barrier to 8!
food acquisition, as low levels of income have been identified as an important factor 9!
associated with food insecurity. Interventions should specifically target low 10!
socioeconomic groups or other sub-groups of the population who may be likely to 11!
experience lower household incomes and should be developed in collaboration with 12!
these sub-groups. In particular, the prevention of food insecurity among households 13!
with children may prevent marked adverse consequences in years to come, and may 14!
result in the relief of future burdens on the healthcare system.  15!
 16!
The surveillance and monitoring of food insecurity in Australia could be improved 17!
through the use of a more comprehensive screening tool and more frequent 18!
implementation. If the use of a multi-item tool is not feasible nation-wide, public 19!
health practitioners should aim to seek out and screen higher risk sub-groups of the 20!
population using a more comprehensive set of questions in order to determine the 21!
true burden of food insecurity among those at highest risk.  22!
 23!
Finally, this study solely focussed on household food insecurity; investigations into 24!
domestic and global food insecurity were beyond the scope of this project.  To 25!
further understand the complexities of the issue of food insecurity, future studies 26!
should further examine the issue at the domestic and global level. 27!
 28!
8.10 RECOMMENDATIONS FOR HEALTH POLICY, HEALTH 29!
PROMOTION AND EDUCATION 30!
 31!
The findings of the research presented provide some insights that may be 32!
incorporated into public health strategies aimed at reducing food insecurity. Existing 33!
programs may be more effective if they are developed in collaboration with groups 34!
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that are at high risk of experiencing food insecurity, so that their dissemination and 1!
strategies are sufficient and appropriate to meet the needs of these groups. A review 2!
undertaken by the Queensland Council of Social Services (QCOSS) highlighted the 3!
importance of such consultations with the target group as an important element in 4!
ensuring a successful population health intervention (Queensland Council of Social 5!
Service 2008). 6!
 7!
Current interventions should continue to aim to encourage increased consumption of 8!
fruits and vegetables among food insecure households, however in addition to 9!
promoting these through education and physical access to food, initiatives should 10!
also include a focus on improving the affordability of these particular food groups, as 11!
low income has been identified as a major factor associated with food insecurity. 12!
Furthermore, programs should be designed around voiced community need, as 13!
opposed to health messages or needs perceived by experts outside of the community 14!
(Queensland Council of Social Service 2008).  15!
 16!
Of the current strategies identified in the literature review, most fail to take the issue 17!
of cost into account. In many developed countries the provision of a welfare 18!
safety net aims to prevent food insecurity. However, in Australia welfare 19!
entitlements are not determined on any state of employment, rather, 20!
arrangements are determined by means testing and consequent entitlements are 21!
modest. Consequently, many individuals relying on social welfare may live in 22!
poverty and food insecurity is a prevalent issue among this population subgroup 23!
(Riches 1999). As such, further interventions are required to further enhance the 24!
availability and access of food whilst addressing the issue of poverty. 25!
 26!
In Australia, food insecurity is addressed through the development of policy and 27!
strategies to increase/ improve food availability or access or to improve food 28!
use. Current policy in Australia has a major focus on improving the availability 29!
of health foods in rural and remote areas, and to vulnerable population 30!
subgroups, however does not sufficiently address the issue of low income as a 31!
barrier to food acquisition (Commonwealth Department of Health Housing and 32!
Community Services 1992). In 2009, the Public Health Association of Australia 33!
released a report suggesting that current policy pertaining to food security in 34!
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Australia requires a complete overhaul in order to develop an integrated, 1!
complete food policy (Public Health Association of Australia 2009).  2!
 3!
To improve food availability, access and use among Australians, other strategies 4!
employed to alleviate food insecurity include reliance on emergency food relief, 5!
community gardens, school breakfast programs and cooking or nutrition 6!
education. However, these programs are limited either in their ability to address 7!
income as the major barrier to food acquisition, to provide healthy foods to 8!
those accessing services or in the number of people they are able to service 9!
(Murphy, Pagano et al. 1998, Kristjansson, Robinson et al. 2007). In addition, stigma 10!
associated with the use of such programs often deters those in need from 11!
accessing them (Martin, Cook et al. 2003). 12!
 13!
Subsidy and incentive schemes are a potential means of addressing high food 14!
prices as a barrier to food insecurity. Such programs allow for the 15!
implementation of a range of strategies to influence multiple factors which may 16!
impact on the cost of food, including production, processing, transportation and 17!
retail sale of food (New South Wales Health 2003). Recently, the Victorian 18!
Government has introduced the ‘Food for all’ subsidy scheme, in which funding 19!
is provided to government authorities with twenty percent or more of the 20!
population living in disadvantaged areas. This funding may be for subsidising 21!
prices of fruit and vegetables in order to ensure provision at affordable prices 22!
(Victoria Health 2010). The Australian Red Cross also offers the Foodcents program, 23!
which aims to alleviate food insecurity by assisting households in planning and 24!
managing household food expenditure (Australian Red Cross 2010). Food voucher 25!
programs (such as those currently implemented in the US) may also provide a means 26!
of addressing cost as a barrier to obtaining food as recipients of food vouchers are 27!
able to purchase specified foods at a lower price. These strategies may eliminate 28!
some of the stigma associated with use of a food bank or community cafe, and 29!
consequently may be considered more socially-acceptable strategies for preventing 30!
food insecurity. 31!
 32!
Depression and poor health were identified as important factors associated with food 33!
insecurity. Interventions may benefit from strategies tailored to address these factors 34!
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as potential determinants or outcomes of food insecurity. This may be achieved 1!
through the inclusion of free or subsidised health and counselling services or 2!
referrals to interventions. Similar strategies are employed by community cafes, 3!
which not only offer low-cost meals, but provide important services including legal 4!
aid, health and counselling services (Doljanin and Olaris 2004). 5!
 6!
Addressing food insecurity among children may be important to prevent adverse 7!
health and social consequences later in life. Ideally, initiatives should aim to prevent 8!
or relieve food insecurity at the household level through the aforementioned 9!
strategies. However, should this not be possible, the provision of food and education 10!
via school-based interventions may aid in addressing the potential repercussions of 11!
food insecurity among children and breaking the cycle of poverty, food insecurity 12!
and poor health. The inclusion of breakfast programs throughout schools may be one 13!
strategy to improve access to food for children from food insecure households. Such 14!
strategies should also ensure that the foods provided are nutritious options and 15!
comply with current national dietary recommendations. However, it must be 16!
acknowledged that school-based interventions will not alleviate food insecurity at the 17!
household level (i.e. for other members of the household) and stigma associated with 18!
the use of a food relief program may deter children from accessing such programs 19!
(Tarasuk 2001, Bartfeld, Kim et al. 2009). 20!
 21!
By addressing the onset of food insecurity, and other factors associated with food 22!
insecurity (specifically poor health and depression), utilisation of health care services 23!
may in turn decrease, resulting in a reduced burden on the health care system. 24!
 25!
Currently, national monitoring of food insecurity in Australia is insufficient. National 26!
measurement occurs on a three-year basis using a limited, single-item measure 27!
(Australian Bureau of Statistics 2006). In the most recent NHS food security was not 28!
measured due to it being perceived as low prevalence, and therefore not significant 29!
public health issue. Surveillance of food insecurity should incorporate the use of a 30!
multi-item measure, such as the 18-item USDA-FSSM or its shorter 6-item version 31!
(Bickel, Nord et al. 2000). As food insecurity is less likely to occur among high-income 32!
groups, it may be feasible in terms of time and resources to use these tools among 33!
high risk sub-groups of the population.  34!
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8.11 CONCLUSIONS 1!
 2!
Access to sufficient amounts of safe and culturally-acceptable foods is considered a 3!
basic human right. Food insecurity is a salient issue among households in 4!
disadvantaged urban areas of Brisbane, however current surveillance efforts are 5!
insufficient; limited in terms of frequency and a less accurate measurement tool. This 6!
study identified that food insecurity may be associated with adverse health outcomes 7!
among adults; several of these factors have been identified as key priority areas due 8!
to the large financial burden they place on the Australian health care system. Among 9!
children, food insecurity may be associated with adverse health and behavioural 10!
outcomes that may lead to further adverse consequences during adulthood. Very few 11!
Australian studies exist examining the potential determinants and outcomes of food 12!
insecurity among adults, and no such studies exist among children, constituting a 13!
significant gap in the literature. The findings of this thesis provide an important 14!
contribution to the limited amount of Australian literature that exists and highlight 15!
several key areas for improvement including the use of a more accurate screening 16!
tool for the measurement of food insecurity, specific factors that may be targeted by 17!
efforts to prevent or relieve the burden of food insecurity and the development of 18!
interventions to address poverty and low-income as major barriers to food 19!
acquisition. However, more research is required in order to appropriately address this 20!
important public health issue. National screening of food insecurity should occur on 21!
a regular basis with efforts aimed at utilising a more comprehensive measurement 22!
tool. Furthermore, future research should seek to investigate the adequacy of current 23!
strategies aimed at relieving food insecurity and to determine their effectiveness and 24!
barriers to their use.  25!
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Questionnaire items 
 
Item # Topic Source Reliability/ Validity 
Section 1 – What you eat 
1.1 Fruit National Health Survey  
1.2  Vegetables National Health Survey  
1.3 Frequency of take-away  Queensland Cancer Risk study  
1.4 Frequency of meat consumption Queensland Cancer Risk study  
1.5 Frequency of dairy consumption Queensland Cancer risk study  
Section 2 – Your health 
2.1 – 2.6 General health/ depression Short Form 12 
Test-retest reliability = 0.76-
0.89 
 
Construct validity = 0.95 – 
0.96 
2.7 Visits to general practitioner and hospital National Health Survey  
2.8 
Diabetes, hypertension, heart 
attack, atherosclerosis, 
hyperlipidaemia, obesity 
National Health Survey  
Section 3 – Access to food 
3.1 – 3.7 Food security status United States Department of Agriculture Food Security Survey Module Reliability: α =0.74 – 0.93 
Section 4 – About your household 
4.1 Living arrangements National Health Survey  
4.2 Household structure HABITAT  
4.3 Number of people in house HABITAT  
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4.4 Number of children in house Modelled from HABITAT  
 
4.5 Financial stress ABS indicators for deprivation/ financial stress 
Similar study in Victoria used 
these items + added extra.  
α for index from this study = 
0.84 
Section 5 – About you 
5.1 Age HABITAT  
5.2 Gender HABITAT  
5.3 Weight HABITAT  
5.4 Height HABITAT  
5.5 Country of birth National Health Survey  
5.6 Indigenous status National Health Survey  
5.7 Education HABITAT  
5.8 Employment status HABITAT  
5.8 Household income HABITAT  
Section 6 – About your children 
6.1 Child gender Modelled on HABITAT  
6.2 Child age Modelled on HABITAT  
6.3 Child weight Modelled on HABITAT  
6.4 Child height Modelled on HABITAT  
6.5 Child illness (days away from school) National Health Survey  
6.6 Child illness (days away from activities) National Health Survey  
6.7 – 6.9 Child food security status USDA Food Security Survey Module Reliability: α =0.74 – 0.93 
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6.10 Child behaviour Strengths and difficulties questionnaire 
Reliability for each domain 
Hyperactivity 0.8  
Emotional Symptoms 0.66  
Conduct problems 0.66  
Peer problems 0.59 
Prosocial 0.7 
Total difficulties 0.82  
Impact 0.79 
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Items for measurement of outcomes 
 
Questionnaire # items Validated in 
Australian 
population 
Scoring Reliability/ validity Other 
Food security status 
USDA food security 
questionnaire 
18-items (10 relate 
to adults, 8 relate 
to children) 
 
Trialled (not 
validated) in 
Australian 
population 
Classify households into food secure, low 
food security, very low food security, 
very low food security in children 
 
Reliability 
α =0.74 – 0.93 
- Reliable for measuring food 
security of population but yet 
to be shown reliable for 
assessing status of an 
individual 
 
General health and Depression/ Anxiety 
SF12 12 Yes Additive Test-retest reliability = 0.76-
0.89 
 
Construct validity = 0.95 – 
0.96 
SF36 more reliable. 
Chronic Disease 
Short answer 
Questions  
(National Health 
Survey) 
6 Yes Respondent answers yes, no, don’t know.   
Dietary intakes 
Fruit & Vegetables – 
short answer questions 
(National Health 
Survey) 
2 Yes ‘Don’t eat’, ‘Less than once per day’, 
One serving per day’, ‘Two servings per 
day’, ‘3 servings per day’, ‘Four or more 
servings per day’. 
  
Meat & Take-away – 
short answer questions 
(Queensland Cancer 
Council Risk Study) 
2 Yes Take-away – ‘Never/rarely’, ‘Less than 
once per week’, ‘1 – 2 times per week’, 
‘Three or more times per week’. 
 
Meat – ‘Never’, ‘Less than once per 
week’, ‘1 – 2 times per week’, ‘3 – 4 
times per week’, ‘Five or more times per 
week’. 
  
Child behaviour 
SDQ 25 Yes Additive: Scores range from 0 – 40.  Reliability for each domain 
Hyperactivity 0.8  
Emotional Symptoms 0.66  
Conduct problems 0.66  
Comparable to CBC 
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Peer problems 0.59 
Prosocial 0.7 
Total difficulties 0.82  
Impact 0.79 
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A survey by Queensland University of Technology 
 
 
 
 
 
 
 
 
 
 
 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We greatly appreciate your help with this survey.  
 
This is one of very few surveys looking at food and health among 
households in Brisbane.  
 
Your answers are very important to us, and will help us to improve 
access to food for households in Brisbane. 
 
 
Please remember: 
 
• There are no right or wrong answers; we just want to know what YOU think. 
 
• Provide only one answer for each item, unless otherwise stated. 
 
• Cross or tick the boxes when answering each question. 
 
• Your answers will be treated as strictly PRIVATE and CONFIDENTIAL. 
 
 
 
If you have any questions: 
 
Please call Rebecca Ramsey on (07) 3138 8289 or e-mail 
rebecca.ramsey@qut.edu.au . 
 
 
Once you have completed the survey, please return it in the enclosed reply paid 
envelope (no stamps necessary). 
 
 
 
 
 
 2 
Section 1 What you eat 
 
 
This section asks about the types of foods you usually eat. 
 
 
 
1.1 How many pieces of fruit do you usually eat per day? 
(Count ½ cup of tinned fruit OR 1 cup fresh fruit/ berries/ grapes OR 1/3 cup dried fruit OR ½ 
cup juice as 1 piece). 
(Count all types – fresh, frozen or tinned) 
  1 
 
Don’t eat fruit 
 
     2 
 
Less than 1 
piece per day 
       3 
 
1 piece per 
day 
       4 
 
2 pieces per 
day 
        5 
 
3 pieces 
per day 
          6 
 
4 or more pieces 
per day 
 
 
 
 
1.2       How many servings of vegetables, do you usually eat per day?  
(1 serving = 1 medium piece such as one whole tomato or potato OR ½ cup cooked OR 1 
cup fresh salad).  
(Count all types – fresh, frozen or tinned) 
   1 
 
Don’t eat 
vegetables 
  2 
 
Less than 1 
serving per day 
      3 
 
1 serving  
per day 
      4 
 
2 servings  
per day 
      5 
 
3 servings 
per day 
       6 
 
4 or more 
servings per day 
     
     
     
     
1.3 How often do you eat ‘take-away’ or ‘fast foods’ such as: 
(Please select one answer for each take-away option) 
 
 
Never / 
rarely 
Less than 
once per 
week 
1 – 2 times 
per week 
3 or more 
times per 
week 
Potato chips, fries or wedges         1         2      3         4 
Hamburgers         1         2      3         4 
Chinese, Thai/ other Asian or Indian         1         2      3         4 
Pizza         1         2      3         4 
Cakes, sweet buns, muffins or scones         1         2      3         4 
Savoury pies, sausage rolls or pastries         1         2      3         4 
Fried fish or fried seafood         1         2      3         4 
Fried chicken          1         2      3         4 
 
 
 
 
 
 
 
 3 
 
 
1.4 How many times per week do you eat : 
 Never  
Less than 
once per 
week 
1 – 2 
times 
3 – 4 
times 
5 or more 
times 
Processed meat (sausages corned 
beef, luncheon, salami etc) 
            1                  2                 3                 4                 5 
Red meat (lamb, pork or beef)    1         2         3         4         5 
Chicken and other poultry    1         2         3         4         5 
Fish and other seafood    1         2         3         4         5 
 
If you are a vegetarian, please indicate by ticking this box          6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 4 
Section 2 Your health 
 
2.1       In general, would you say your health is: 
 
 1   Excellent 2   Very good 3   Good 4   Fair   5   Poor 
 
 
The next questions are about activities you might do during a typical day.  
 
 
2.2      Does your health limit you a lot, a little or not at all in moderate activities such as moving 
a table, pushing a vacuum cleaner, bowling or playing golf? 
 
 1  Limited a lot   2  Limited a little     3  Not limited at all 
   
 
 
 
  
 
2.3      Does your health limit you a lot, a little, or not at all when climbing several flights of 
stairs? 
 
 1  Limited a lot   2  Limited a little     3  Not limited at all 
 
 
 
2.4      During the past four weeks: 
   
 Yes No 
Have you accomplished less than you would like because of your physical health?           1 
 
           2 
Were you limited in the type of work or other regular activities you did because of 
your physical health? 
 
         1 
 
           2 
Have you accomplished less than you would like because of any emotional 
problems, such as feeling depressed or anxious? 
 
         1 
 
           2 
Were you ever unable to work or do regular activities as carefully as usual because 
of any emotional problems such as feeling depressed or anxious? 
 
        1 
 
           2 
 
 
 
  
2.5      During the past four weeks, how much did pain interfere with your normal work, 
including both work outside the home and housework?  
 
 
       1 
Not at all 
 
         2 
Slightly 
 
       3 
Moderately 
 
     4 
Quite a bit 
 
                             5 
         Extremely 
 
 
 
 5 
 
The next questions are about how you feel and how things have been for you during 
the last 4 weeks. Please tick one box for each item.  
 
 
2.6       During the past four weeks, how often: 
 
 All of 
the 
time 
Most of 
the time 
A good 
bit of 
the time 
Some 
of the 
time 
A little 
of the 
time 
None of 
the time 
Have you felt calm and peaceful?          1        2      3      4      5      6 
Did you have a lot of energy?          1        2      3      4      5      6 
Have you felt down?             1                  2             3             4             5             6 
Has your physical health or 
emotional problems interfered with 
your social activities like visiting 
with friends, relatives etc? 
  
         1 
  
        2 
  
     3 
  
     4 
  
     5 
  
     6 
 
 
 
 
2.7       During the last six months, how many times: 
     
 0 times 
1-2 
times 
3-4 
times 
5 or more 
times 
Were you admitted to hospital because you were sick/ ill?    1     2     3         4 
Did you consult a general practitioner because you were 
sick/ ill? 
   1     2     3         4 
 
 
 
 
2.8     Have you ever been told by a doctor or nurse that you have/had any of the following 
conditions? 
 
    Yes     No 
Diabetes or high blood sugar 1 2 
Heart attack 1 2 
High blood pressure or hypertension 1 2 
Hardening of the arteries 1 2 
Elevated or high cholesterol             1             2 
Overweight or obesity 1 2 
 
 
 
 6 
Section 3 Access to food 
 
3.1       Which of these statements best describes the amount and types of food eaten in your 
household in the last 12 months? 
(Please select one only) 
 1  We had enough of the foods we want to eat  Go to question 3.4 
 2  We had enough food, but not always the types we want 
 3  There was sometimes not enough to eat 
 4  There was often not enough to eat 
 5  Don’t know 
 
 
3.2       Here are some reasons why people don’t have enough to eat. Please tick any options 
that may apply to your household. 
(Tick as many as apply to you) 
 1   Not enough money for food 
 2   Not enough time for shopping or cooking 
 3   Too hard to get to the store 
 4   On a special or restricted diet 
 5   No working stove available 
 6   Not able to cook or eat because of health problems  
 7   Don’t know how to cook  
 
 
3.3       Here are some reasons why people don’t always have the quality or types of food they 
want. Please tick any options that may apply to your household. 
(Tick as many as apply to you) 
 1   Not enough money for food 
 2   Types of food that we want are not available 
 3   Not enough time for shopping or cooking 
 4   Too hard to get to the store 
 5   On a special diet 
 6   Too tired 
 
 
3.4       In the last 12 months: 
     
 Often Sometimes Never Don’t know 
Have you ever worried that food will run out before 
you are able to buy more? 
            1                 2             3             4 
Have you run out of food and not had enough money 
to buy more? 
   1   2       3            4 
Have you been unable to afford to eat healthy meals?    1   2       3            4 
 7 
3.5       In the last 12 months, did you or any other adults in your household ever cut the size 
of your meals or skip meals because there wasn’t enough money for food? 
 
How often did you or the other adults in your household 
have to cut the size of your meals? 
 1  Almost every month or more often 
 2  Some months but not every month 
 3  Only 1 or 2 months of the year 
 1  Yes                                                                
 4  Don’t know 
 2  No 
 3  Don’t know 
 
 
 
 
3.6       In the last 12 months:     
 
Yes No Don’t know 
Did you ever eat less than you thought you should because there wasn’t 
enough money to buy food? 
 
       1 
 
       2 
 
            3 
Did you ever go hungry because there wasn’t enough money to buy food?     1     2          3 
Did you lose weight because there wasn’t enough money to buy food?     1     2          3 
Did you or other adults in your household ever not eat for a whole day 
because there wasn’t enough money to buy food? 
    1     2          3 
 
 
 
 
3.7       How often did you or the other adults in your household go without food for a whole 
day? 
    
 1   No adults went without food for a whole day 
 2   Almost every month or more often 
 3   Some months but not every month 
 4   Only 1 or 2 months of the year 
 5   Don’t know 
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Section 4 About your household 
 
4.1       Which one of the following best describes your living arrangements? 
(Please tick one only) 
 1   Renting/ boarding 
 2   Home-owner, no mortgage 
 3   Home-owner with mortgage 
 4   Assisted housing (or Department of Housing) 
 5   Other (Please specify): __________________________________________ 
 
 
 
4.2       Which one of the following best describes your household? 
(Please tick one only) 
 1   Living alone with no children 
 2   Single parent  living with one or more children 
 3  Single and living with friends or relatives 
 4   Couple (married or defacto) living with no children 
 5   Couple (married or defacto living with one or more children 
 6   Other (Please specify) _______________________________________________ 
   
 
 
4.3       How many people live in your household?  
(Include yourself, partner, children or anyone else living with you). 
  
 
  
     
 
 
 
4.4       How many children (under 18 years) do you have living in your household? 
 
  
 
  
    
 
 
 
4.5       Thinking about your money situation, would you say: 
 
 
1 
You can’t make ends 
meet 
 
 2 
You have just enough 
to make ends meet 
 
   3 
You are comfortable 
 
   4 
Don’t know 
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Section 5 About you 
 
5.1       How old are you? 
 
  
 
  
    Age in years 
 
 
5.2       Are you: 
 
 1    Male  2    Female 
 
 
5.3       How much do you weigh without your clothes or shoes on?  
(Please tell us in either kilograms or stones and pounds). 
(Please check using a set of scales if you have them) 
    
   Kilograms      OR 
   
Stones 
   
Pounds 
 
 
5.4       How tall are you without shoes on?  
            (Please tell us in either centimetres or feet and inches) 
(Please check your drivers licence if you have one) 
    
Centimetres      OR 
   
Feet 
   
Inches 
 
 
 
5.5       What is your country of birth? 
 
 1    Australia  2    Other  
(Please specify) ________________________ 
 
 
5.6       Are you of Aboriginal or Torres Straight Islander origin?    
 
 1  No  2  Yes, Aboriginal  3  Yes, Torres Strait Islander 
 
 
 
5.7       What is the highest educational qualification you have completed? 
(Please tick one only) 
 1   Year 9 or less  6   Diploma or Associate Degree 
 2   Year 10 (Junior/ 4th form)  7   Bachelor Degree (Pass or Honours) 
 3   Year 11 (Senior/ 5th form)  8   Graduate Diploma or Graduate Certificate 
 4   Year 12 (Senior/ 6th form)  9   Postgraduate degree (Masters degree or Doctorate) 
 5   Certificate (trade or business)  10 Other (Please describe) ________________________ 
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5.8       Which one of the following best describes your employment situation? 
(Please tick one only) 
 1      Full-time paid work  
 2      Part-time paid work  
 3      Casual paid work  
 4      Self-employed 
 5      Work without pay in a family or other business 
 6      Home duties  
 7      Unemployed looking for work 
 8      Retired 
 9      Permanently unable to work 
 10    Student 
 11    Other: (Please Specify): _____________________________________________________ 
 
 
We would be grateful if you could provide us with an estimate of your total household 
income. 
 
People may feel uncomfortable providing information about their income. To make this easier 
we have grouped the incomes into categories so that your actual income can’t be identified.  
 
By answering this question you will help us to achieve our aim of ensuring that all Brisbane 
residents, regardless of income, have equal access to healthy food. 
5.9       What is the total income for your household before tax (i.e. the income of each person 
in the house combined)? 
(Please select one only) 
Per year OR Per fortnight OR Per week 
 1     Less than $15,599  1    Less than $600  1    Less than $300 
 2    $15,600 – $20,799  2    $600 - $799  2    $300 – $399 
 3    $20,800 – $25,999  3    $800 – $999  3    $400 – $499 
 4    $26,000 – $31,199  4    $1,000 – $1,199  4    $500 – $599 
 5    $31,200 – $36,399  5    $1,200 – $1,399  5    $600 – $699 
 6    $36,400 – $41,599  6    $1,400 – $1,599  6    $700 – $799 
 7    $41,600 – $51,999  7    $1,600 – $1,999  7    $800 – $999 
 8    $52,000 – $72,799  8    $2,000 – $2,799  8    $1,000 – $1,399 
 9    $72,800 – $93,599  9    $2,800 – $3,599  9    $1,400 – $1,799 
 10  $93,600 – $129,999  10  $3,600 – $4,999  10  $1,800 – $2,499 
 11  More than $130,000  11  $5,000 or more  11  $2,500 or more 
 12  Don’t know 
 13  Don’t want to answer 
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Do you have children in your household aged 4 – 16 years 
of age? 
 
If YES, please continue on to Section 6. 
 
If NO, please tick this box. You have now completed the 
questionnaire. Thank you for your time in completing these 
questions. 
 
Section 6 About your children 
 
 
We would be grateful if you could provide us with some information about your 
children. 
 
Why are we asking about children? One of the aims of our study is to ensure that all 
children in Brisbane have access to healthy food. 
 
By answering these questions you will be providing us with valuable information to 
help us achieve this aim. 
 
 
If you have more than one child within this age range, please answer the following 
questions in relation to the child whose birthday will fall next. 
 
 
6.1       Is your child:      
 
 1    Boy  2    Girl 
 
 
6.2       How old is your child? 
 
    
Years     OR 
   
Months 
 
 
 
6.3 How much does your child weigh without clothes or shoes on?  
            (Please tell us in either kilograms or stones and pounds). 
(Please check using a set of scales if you have them) 
   
 
 
Kilograms           OR 
   
Stones 
   
Pounds 
 
 
6.4       How tall is your child without shoes on?  
            (Please tell us in either centimetres or feet and inches) 
          
   
 
 
Centimetres        OR 
   
Feet 
   
Inches 
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6.5       In general, how would you rate your child’s health? 
 
     1    Excellent      2    Very good      3    Good      4    Fair      5    Poor 
     
     
6.6       In the last 2 weeks: 
 Yes No Not relevant 
Did your child have more than half a day away from school due to illness?  
    1 
 
      2 
 
        3 
Did your child have to cut down any activities (other than school) due to 
illness? 
 
    1 
 
      2 
 
       3 
 
 
6.7       In the last 12 months:     
 Often True 
Sometimes 
True 
Never 
True 
Don’t 
know 
Did you rely on only a few types of low-cost foods to feed 
your child because there wasn’t enough money for food? 
 
  1 
 
                  2 
 
  3 
 
  4 
Were you unable to feed your child healthy meals 
because there wasn’t enough money for food? 
 
  1 
 
            2 
 
  3 
 
  4 
Were your children not eating enough because there 
wasn’t enough money for food? 
 
  1 
 
            2 
 
  3 
 
  4 
 
 
6.8       In the last 12 months:    
 Yes No Don’t know 
Did you ever cut down the size of your child’s meals because there wasn’t 
enough money for food? 
     1      2  3 
Was your child ever hungry but there wasn’t enough money to buy more 
food? 
    1      2 3 
Did your child ever not eat for a whole day because there wasn’t enough 
money for food? 
     1       2  3 
Did your child ever skip meals because there wasn’t enough money for 
food? 
    1      2  3 
 
 
6.9       How often in the last 12 months has your child skipped meals? 
(Please select one only)  
 1 Child has not skipped meals  
 2  Almost every month or more often  
 3  Some months, but not every month  
 4  Only 1 or 2 months  
 5  Don’t know  
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These next questions ask about your child’s behaviour. 
 
Please try to answer the questions as honestly as possible – this will help to ensure 
that our results are as accurate as possible. 
 
Remember, your answers are completely anonymous and confidential.  
 
 
6.10     The following items refer to your child’s behaviour over the last six months. Please 
mark the answer that is applicable. Answer each item as best as you can, even if you 
are not completely certain. 
    
 Not True Somewhat True 
Certainly 
True 
Is/ Does your child:     
Considerate of other peoples’ feelings     1     2         3 
Restless, overactive, unable to stay still for long     1     2         3 
Often complain of headaches, stomach-aches or sickness    1     2         3 
Share readily with other children (treats, toys, pencils etc)     1     2         3 
Often have temper tantrums or hot tempers     1     2         3 
Solitary, tends to play alone      1      2          3 
Generally obedient, usually does what adults ask     1     2         3 
Often seem worried, has many worries      1     2         3 
    
Helpful if someone is hurt, upset or feeling ill     1     2         3 
Constantly fidgeting or squirming     1     2         3 
Have at least one good friend     1     2         3 
Often fight with other children or bully them     1       2         3 
Often unhappy, down-hearted or tearful     1     2         3 
Generally liked by other children     1       2         3 
Easily distracted, concentration wanders     1     2         3 
Nervous or clingy in new situations, easily loses 
confidence 
    1     2         3 
    
Kind to younger children     1     2         3 
Often lie or cheat     1     2         3 
Picked on or bullied by other children     1     2         3 
Often volunteer to help other (teachers, parents, other 
children) 
    1     2         3 
Think things out before acting     1     2         3 
Steal from home, school or elsewhere     1     2         3 
Get along better with adults than other children     1     2         3 
Have many fears, easily scared     1     2         3 
See tasks through to the end, good attention span     1     2         3 
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FINALLY… 
 
To help us better understand the food-related issues that households face, we will be 
conducting interviews with a select number of participants. These interviews will take 
place in your home or another place you are comfortable to meet in, and are free of 
charge.  
 
 
□ No, I do not wish to be contacted further. 
 
 
 
 
□ Yes, I am willing to be contacted for more information. 
↓ 
If you are willing to be contacted, please provide your current details (for confidentiality 
we will remove this page from the survey): 
 
Name: 
 
Contact phone number: 
 
E-mail address: 
 
  
 
 
 
 
End of questionnaire. 
 
Thank you for your time and dedication in completing this questionnaire. 
 
It is much appreciated. 
 
If you have any further queries, please do not hesitate to contact Rebecca Ramsey on 
(07) 3138 8289. 
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NAME SURNAME 
STREET 
SUBURB POSTCODE      DATE 
 
 
 
Dear MR/MS SURNAME, 
 
A few days from now you will receive an invitation to fill out a survey for an 
important research project being conducted by the Queensland University of 
Technology (QUT).  
 
This survey will look at households in your suburb and their access to food, 
and the general health and well-being of you and (if relevant) your children.  
 
We are writing to you in advance because we have found that many people 
like to know ahead of time that they will be contacted. This survey is important 
and will gather information to help us improve access to healthy foods for all 
households in Brisbane. 
 
A number of Brisbane residents have been selected from the electoral role 
based on the suburb that they live in; you are one of these residents. The 
survey has been approved by the Australian Electoral Commission and QUT 
Research Ethics processes (see back of letter for details). 
 
Thank you for your time and consideration. It is only with the generous help of 
people like you that our research can be successful.   
 
Yours faithfully, 
 
 
 
 
 
Dr Katrina Giskes 
Post-Doctoral Fellow 
Queensland University of Technology 
 
 
 
 
 
 
 
 
Australian Electoral Commission required statement: 
 
“The Australian Electoral Commission (AEC) has supplied name, address, 
gender and age-range information for this medical research study in 
conformity with Item 2 of subsection 90B(4) of the Commonwealth Electoral 
Act 1918 and subregulation 9(a) of the Electoral and Referendum Regulations 
1940. The information has been provided by the AEC on a confidential basis 
and may not be forwarded or sold or otherwise disclosed or used for any 
purpose other than to contact participants for this medical research project.”  
 
 
QUT Ethics Statement 
 
This study has been approved via QUT Human Research Ethics processes 
(Ref No. 0800000735). If you have any ethical concerns or complaints about 
this study, you may contact the QUT Research Ethics Officer on 3138 2340 or 
ethicscontact@qut.edu.au. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NAME SURNAME 
STREET 
SUBURB POSTCODE      DATE 
 
Dear MR/MS SURNAME, 
 
I am writing to ask for your help with a survey about Brisbane households and 
food access that is being conducted by Queensland University of Technology 
(QUT). We would like to invite you to share your views about food access, 
your household and the general health and well-being of you and (if relevant) 
your children. 
 
A number of Brisbane residents have been selected from the electoral role 
based on the suburb that they live in; you are one of these residents. The 
survey has been approved by the Australian Electoral Commission and QUT 
Research Ethics processes (see back of letter for details). 
 
Findings from the survey will be used to develop strategies and policies so 
that all households will have access to healthy foods. By understanding more 
about Brisbane households and their access to food, planners will be able to 
provide Brisbane residents with strategies to address their needs. 
 
Your answers are completely confidential and will be used only as summaries 
in which no individual’s answers can be identified. Your participation is 
voluntary, it is not compulsory to fill out this questionnaire. However, you 
would be helping us by sharing your experiences and opinions about your 
household’s access to food.  
 
We have enclosed a small token of appreciation as a way of saying thanks for 
your help. 
 
If you have any questions or comments about this survey, we would be happy 
to speak with you. Our phone number is (07) 3138 8289. 
 
Thank you very much for helping us with this important study. 
 
Yours sincerely, 
 
 
 
 
Dr Katrina Giskes 
Post-Doctoral Fellow 
Queensland University of Technology 
Australian Electoral Commission required statement: 
 
“The Australian Electoral Commission (AEC) has supplied name, address, 
gender and age-range information for this medical research study in 
conformity with Item 2 of subsection 90B(4) of the Commonwealth Electoral 
Act 1918 and sub regulation 9(a) of the Electoral and Referendum 
Regulations 1940. The information has been provided by the AEC on a 
confidential basis and may not be forwarded or sold or otherwise disclosed or 
used for any purpose other than to contact participants for this medical 
research study”  
 
 
QUT Ethics Statement 
 
This study has been approved via QUT Human Research Ethics processes 
(Ref No. 0800000735). If you have any ethical concerns or complaints about 
this study, you may contact the QUT Research Ethics Officer on 3138 2340 or 
ethicscontact@qut.edu.au. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NAME SURNAME 
STREET 
SUBURB POSTCODE      DATE 
 
Dear MR/MS SURNAME, 
 
About two weeks ago we sent a survey to you that asked about your 
household and food access, and the health and well-being of you and (if 
relevant) your children. To the best of our knowledge, we have not yet 
received your survey.  
 
The comments of people who have already responded have been very 
helpful. Many have described their experiences, both good and bad, around 
access to food. We think the results are going to be very useful to local and 
state government in improving access to food for all Brisbane households. 
 
We are writing to you again because your survey answers are important to the 
study and will help to make sure our results are accurate. Although we sent 
surveys to other people in your suburb, it is only by hearing back from nearly 
everyone in your area that we can be sure the results reflect the views of all 
residents. We would be very grateful if you could fill in the survey and send it 
back to us as soon as possible.  
 
Please let us reassure you that your survey answers are strictly confidential 
and they will be used only as summaries where no individual’s answers can 
be identified. The survey has been approved by the Australian Electoral 
Commission and QUT Research Ethics processes (see back of letter for 
details). 
 
We hope that you will fill out and return the survey soon, but if for any reason 
you prefer not to answer it, please let us know by returning the blank survey in 
the reply-paid envelope. If you have any questions or comments about this 
survey, we would be happy to speak with you. Our phone number is (07) 3138 
8289. 
 
Yours sincerely, 
 
 
 
 
Dr Katrina Giskes 
Post-Doctoral Fellow 
Queensland University of Technology 
 
Australian Electoral Commission required statement: 
 
“The Australian Electoral Commission (AEC) has supplied name, address, 
gender and age-range information for this medical research study in 
conformity with Item 2 of subsection 90B(4) of the Commonwealth Electoral 
Act 1918 and sub regulation 9(a) of the Electoral and Referendum 
Regulations 1940. The information has been provided by the AEC on a 
confidential basis and may not be forwarded or sold or otherwise disclosed or 
used for any purpose other than to contact participants for this medical 
research study”  
 
 
QUT Ethics Statement 
 
This study has been approved via QUT Human Research Ethics processes 
(Ref No. ). If you have any ethical concerns or complaints about this study, 
you may contact the QUT Research Ethics Officer on 3138 2340 or 
ethicscontact@qut.edu.au. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NAME SURNAME 
STREET 
SUBURB POSTCODE      DATE 
 
Dear MR/MS SURNAME, 
 
About three weeks ago we sent a survey to you that asked about your 
household and food access, and the health and well-being of you and (if 
relevant) your children. To the best of our knowledge, we have not yet 
received your survey.  
 
The comments of people who have already responded have been very 
helpful. Many have described their experiences, both good and bad, around 
access to food. We think the results are going to be very useful to local and 
state government in improving access to food for all Brisbane households. 
 
We are writing to you again because you survey answers are important to the 
study and will help make sure our results are accurate. Although we sent 
surveys to other people in your suburb, it is only by hearing back from nearly 
everyone in your area that we can be sure the results reflect the views of all 
residents. We would be very grateful if you could fill in the survey and send it 
back to us as soon as possible. We have enclosed another copy of the survey 
with this letter. 
 
Please let us reassure you that your survey answers are strictly confidential 
and they will be used only as summaries where no individual’s answers can 
be identified. The survey has been approved by the Australian Electoral 
Commission and QUT Research Ethics processes (see back of letter for 
details). 
 
Your answers may are important and we hope that you will fill out and return 
the survey. But, if for any reason you prefer not to answer, it is not compulsory 
to complete the questionnaire. 
 
Yours sincerely, 
 
 
 
 
Dr Katrina Giskes 
Post-Doctoral Fellow 
Queensland University of Technology 
 
 
Australian Electoral Commission required statement: 
 
“The Australian Electoral Commission (AEC) has supplied name, address, 
gender and age-range information for this medical research study in 
conformity with Item 2 of subsection 90B(4) of the Commonwealth Electoral 
Act 1918 and sub regulation 9(a) of the Electoral and Referendum 
Regulations 1940. The information has been provided by the AEC on a 
confidential basis and may not be forwarded or sold or otherwise disclosed or 
used for any purpose other than to contact participants for this medical 
research study”  
 
 
QUT Ethics Statement 
 
This study has been approved via QUT Human Research Ethics processes 
(Ref No. ). If you have any ethical concerns or complaints about this study, 
you may contact the QUT Research Ethics Officer on 3138 2340 or 
ethicscontact@qut.edu.au. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NAME SURNAME 
STREET 
SUBURB POSTCODE      DATE 
 
Dear MR/MS SURNAME, 
 
During the past six weeks we have sent you several mailings about an 
important research study being conducted by Queensland University of 
Technology. 
 
The purpose of the research is to investigate Brisbane households and their 
access to food, and how this may affect their general health and well-being. 
The results will be used to help improve access to food for all Brisbane 
households. 
 
The study is coming to a close, and this will be the last contact that will be 
made with participants who have not responded.  
 
We are sending out this final contact because of our concern that people who 
have not responded may have different views than those who have. Hearing 
from everyone who was selected in your suburb helps make sure that the 
survey results are as accurate as possible. 
 
We would like to assure you that your participation is voluntary, and if you 
would prefer not to respond that is fine. If you do not want to participate it is 
not compulsory to complete the questionnaire.  
 
Finally, we appreciate your willingness to consider our request as we 
conclude this effort to better understand the issues associated with food 
access among Brisbane households. Thank you very much. 
 
 
Yours sincerely, 
 
 
 
 
Dr Katrina Giskes 
Post-Doctoral Fellow 
Queensland University of Technology 
 
 
 
 
Australian Electoral Commission required statement: 
 
“The Australian Electoral Commission (AEC) has supplied name, address, 
gender and age-range information for this medical research study in 
conformity with Item 2 of subsection 90B(4) of the Commonwealth Electoral 
Act 1918 and sub regulation 9(a) of the Electoral and Referendum 
Regulations 1940. The information has been provided by the AEC on a 
confidential basis and may not be forwarded or sold or otherwise disclosed or 
used for any purpose other than to contact participants for this medical 
research study”  
 
 
QUT Ethics Statement 
 
This study has been approved via QUT Human Research Ethics processes 
(Ref No. ). If you have any ethical concerns or complaints about this study, 
you may contact the QUT Research Ethics Officer on 3138 2340 or 
ethicscontact@qut.edu.au. 
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APPENDIX E: PILOTING QUESTIONNAIRE AND RESULTS !  
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Questionnaire pilot 
 
Pilot number: ________ 
 
Length of time to complete questionnaire: ________ 
 
 
 
1) Where there any parts of the questionnaire that you found difficult? If yes:  
 
a) Explain which parts and describe how/ why they were difficult? 
b) Did we include all response categories? 
c) Did we miss anything? 
 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
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2) Item-by-item analysis: Did you find this question difficult?  If yes:  
 
d) Describe how/ why they were difficult? 
e) Did we include all response categories? 
f) Did we miss anything? 
 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
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3) Overall, what did you think of the questionnaire? How did you find it to fill out? 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
 
 
 
 
 
 
4) Have we missed any questions or anything else in this questionnaire? 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
 
5) Finally, we intend to send this questionnaire out via mail to residents of Brisbane. 
How do you think we can improve the questionnaire to get the best response rate 
possible? Or, what can we do to encourage people to complete the questionnaire? 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
____________________________________________________________________ 
 
 
!Appendices! 343!
 
Piloting Methodology 
Pilot sample 
Figure 1 provides an overview of the piloting process. Initially, flyers detailing the 
piloting process were provided to facilities and administration staff at Queensland 
University of Technology (QUT). An e-mail was then circulated to staff of QUT via 
‘QUT classifieds’, a self-subscribed e-mail service available to QUT staff members 
across all divisions and faculties. A convenience sample was selected from the 
responses based on gender and occupation. We attempted to obtain an even number 
of people with and without children and to recruit individuals from administration 
and/or blue collar occupations as these groups were likely to represent target groups 
living in disadvantaged areas and would ensure the questionnaire was able to be 
comprehended by a wide range of potential participants . Potential participants were 
contacted via phone or e-mail and an appointment made.  
 
Piloting process 
Participants were asked to complete the questionnaire as if they had received it in the 
mail. The time taken to complete the questionnaire was noted. After this the 
researcher and participant went through the questionnaire item-by-item. Participants 
were asked questions about: 
 
• Whether the question was difficult to answer, and if so what was difficult 
about it. 
• Whether they felt that all response categories had been included. 
• Whether there was anything missing. 
• How they found the questionnaire to fill out. 
• If they had any suggestions for improving the questionnaire. 
• If they had any suggestions for maximising response rates to the 
questionnaire. 
 
Responses to the questions about the questionnaire were recorded on a piloting 
evaluation form shown in Appendix X. Piloting continued until the point of 
saturation was reached. This occurred at N = 15 people. 
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Result of pilot and changes to questionnaire 
The results of the pilot were summarised in the following table, showing the 
suggestions made for each item. Changes were made to the questionnaire based on 
the summary of the results and details of these changes were included in the results 
table. 
 
 
Time taken to complete questionnaire 
Time taken to complete the questionnaire ranged from 7 – 28 minutes with an 
average time of 14 minutes.  
 
Items perceived difficult by participants 
Section 2 (Your health) was perceived to be difficult by participants due to the 
lengthy questions. Changes to wording were made accordingly (see minor changes to 
item wording) to shorten and simplify questions. 
 
Changes to questionnaire format 
The format of the questionnaire was generally well received. The only change made 
was to the location of the paragraph stating that people without children had 
completed the survey. To reduce any possible confusion, this paragraph was placed 
after the income question (Section 5) before leading into Section 6 (About your 
children). This was to limit confusion about where the survey ended for people with 
and without children.   
 
Changes to response categories 
It was suggested that including an option for vegetarians be included in question 1.4, 
as this would allow for the research to differentiate between those who might not eat 
sufficient meat by choice and those who may be restricted due to financial or supply 
reasons.   
 
Response categories in Section 3 (Access to food) were clarified to improve 
comprehension. The response ‘On a diet’ for question 3.2 was modified to ‘On a 
special or restrictive diet’ and ‘Too tired’ was included as category. The response 
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options ‘Only one or two months’ was modified to ‘Only one or two months of the 
year’ for questions 3.5, 3.8 and 6.9. Participants also suggested that using ‘balanced 
meals’ may be a difficult concept to comprehend; the word healthy was selected as a 
replacement. 
 
The response category ‘You have just enough to get along’ in question 4.5 was 
altered to ‘Just enough to make ends meet’ to be consistent with other response 
categories and as participants felt this was easier to relate to.  
 
Minor changes to item wording  
Thai/ Asian and Indian were included in the take-away question in Section 1, as each 
of these were identified as missing by  
 
Minor changes to item wording occurred in sections 2, 3 and 6. Questions from the 
SF12 included in Section 2 (Your health) were perceived to be lengthy and difficult 
to understand. Where possible, these questions were rephrased and shortened to 
improve readability and comprehension.  
 
Question 2.9 (visits to doctor and admission to hospital) were modified to emphasise 
that visits should only be counted if they were due to illness (rather than visits for 
general health or scheduled tests such as pap smears etc). 
 
Items in Section 3 (Access to food) also underwent minor rewording to improve 
readability. Participants felt that replacing ‘kinds of foods’ with ‘types of foods’ may 
help people relate to the question. Participants also felt that using terms such as 
‘because you couldn’t afford to’ assigned a sense of blame on the participant. It was 
suggested that this phrase be replace with ‘because there wasn’t enough money’. 
 
Ideas to maximise response rates 
Participants reported that the use of some kind of gratuity could help to increase 
response rates. Other ideas that were implemented included providing contact details 
for the study on the cover page and re-assuring participants that all information was 
confidential.  
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Summary of pilot results 
 
Item # Pilot # Comment Action 
1.1 1 Include ‘on average’ in question to enhance comprehension. No action. 
10 Could reformat to appear easier No action. 
1.2 1 Include ‘on average’ in question to enhance comprehension. No action. 
2, 3, 
15 
Be more clear about what 1 medium piece is Clarified in question – 1 medium piece = 1 whole tomato 
or potato. 
1.3 1, 10 Clarify that seafood means ‘fried’ seafood. Changed to ‘fried’ seafood. 
1 Include ‘on average’ in question to enhance comprehension. No action. 
1, 10, 
12, , 
13, 15 
Could include Asian and Indian in Chinese category. Changed ‘Chinese’ to Chinese, Thai/ other Asian or 
Indian 
4 What about snack foods e.g. chocolate No action 
8 Specify TA only (e.g. not pizza made at home) Underlined ‘take-away’ and ‘fast-foods’. 
9 Make it clear to mark one box for each type of TA Included ‘Please select one answer for each take-away 
option’. 
12, 13, 
14 
Include kebabs No action. 
1.4 1 Include ‘on average’ in question to enhance comprehension. No action. 
1 Should ‘other seafood’ be included with fish and ‘other 
poultry’ included with chicken categories? 
Added to question. 
2, 3, 6, 
8, 13 
Could include a vegetarian option (to differentiate between 
people who have less meat due to lack of money and those 
who choose not to eat it) 
Have included an box at bottom of question – can be 
ticked to indicate if respondent is vegetarian. 
12 Further description of types of meat (e.g. include steak) No action. 
2 Pork red or white meat? Include bacon. No action. 
2.1 6 What kind of health – general/ physical/ mental. Make clear No action.  
2.2 2 Should there be a category for completely affected? No action. 
!Appendices! 347!
3 Use term day-to-day activities in question No action. 
5 ? relevance of bowling and golfing – maybe use walking No action. 
6 Response categories might be better understood as hard, 
moderate and easy. 
No action. 
2, 8, 
11, 12, 
15 
Wordy and difficult to understand – reword Reworded to ‘Does your health limit you a lot, a little or 
not at all in moderate activities such as moving a table, 
pushing a vacuum cleaner, bowling or playing golf?’ 
10 Response categories opposite direction to how phrased in 
question. Reverse 
Responses reversed. 
2.3 2 Should there be a category for completely affected? No action. 
6 Response categories might be better understood as hard, 
moderate and easy. 
No action. 
2, 8, 
11, 12, 
15 
Wordy and difficult to understand – reword Reworded to ‘Does your health limit you a lot, a little, or 
not at all when climbing several flights of stairs?’ 
2.4 1 Could include don’t know or NA as options for last 2 sub-
questions. 
No action.  
2, 5, 6, 
13 
Rephrase sub-question 4 ‘did you not do work…’ is hard to 
understand 
Rephrased to ‘Were you ever not able to work…’ 
5 Part 3 – maybe replace depression with stress? No action. 
6 Other parts of question wordy – could be rephrased Changed ‘as a result of’ to ‘because’ 
9 Clinical depression/ anxiety or general day-to-day feelings – 
be clear 
No action. 
2.5 1 Change ‘extremely’ to ‘severely’ No action. 
2 Rephrase – ‘How have things been with you’ difficult to 
understand 
Changed ‘with you’ to ‘for you’ 
2.6 1 Indicate/ remind people to select closest option possible. No action. 
3 Good bit of the time – strange wording No action. 
6, 10 Wordy – reword staring with During the last 4 weeks…. Reworded to ‘During the past four weeks, how much of 
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the time’ 
9 Emphasise past 4 weeks again Question reworded starting with ‘In the past 4 weeks’. 
2.7 1, 5, 
11, 12, 
14 
Many people don’t have scales/ don’t know weight – include 
another option (e.g. question about weight perception). 
No action. 
3, 6, 
11 
Include OR between metric vs. imperial Done. 
2.8    
2.9 1, 2, 3, 
6, 12, 
13, 15 
Clarify what kind of health/ illness purposes (i.e. make clear 
than general check up or pap smear etc aren’t included) and 
reasons for hospitalisation (e.g. not for broken leg etc) 
? including question about number of days in hospital 
Included ‘because you were sick/ ill’ for admittance to 
hospital. Included ‘Please only indicate times you visited 
the doctor due to illness, not for general/ regular 
scheduled check-ups’ for doctors visits. 
9 Include extra section for specialists?  
2.10 1 Clarify high cholesterol – do we mean good/ bad cholesterol No action. 
9 Include elevated in description for cholesterol Changed to ‘Elevated or high cholesterol’ 
1 Add circulation problems to list? No action. 
3 Add overweight/ obesity to list Included in list of health conditions 
6 Add stroke to list No action. 
3 Change heart attack to heart disease No action. 
5 If yes to any conditions – are we interested in whether this 
affected peoples food intake? 
No action. 
10 What about gestational diabetes? No change. 
14, 15 What if condition is better? No change. 
3.1 1, 2, 4, 
5, 10, 
11, 13, 
15 
Should be question skip (if answer to 1st response should skip 
to 3.4). 
Skip included. ‘Does not apply to me’ removed from 
questions 3.2 and 3.3. 
2, 6, 
12 
Make sure it is clear that this is about amounts AND types of 
food 
Added ‘amounts and types’ into question. 
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8 Could include response ‘ We have a surplus of food’ No action, 
10 Change tense of responses to suit the question Changed ‘have’ to ‘has and ‘is’ to ‘was’ 
3.2 3, 6, 9 Change ‘diet’ to ‘special/ restricted diet’ Changed. 
3.3 1, 2, 
12 
Include option ‘Too tired’. Included 
2, 3, 6, 
10, 14 
Change ‘kinds’ to ‘types’ Changed.  
3.4 1 Part 2 – needs to be more clear that food ran out and not 
enough MONEY to buy more. 
Part 2 – could this be split to ask about lack of money and 
other reasons for not having enough food? 
Put worried in bold. No action for splitting question. 
2 Part 1 and 2 appear to be asking the same question. Can they 
be made more clear? 
Worried in bold.  
5 Make it clear that part 1 is about about worry and part 2 is 
about physical lack of food 
Worried in bold. Changed ‘not been enough to last’ to 
‘run out’. 
5 Part 2 – rephrase as this is long and wordy Changed ‘not been enough to last’ to ‘run out’. 
2, 3, 4, 
5, 12 
Part 4 – what do we mean by balanced? Not everyone will 
know what a balanced diet is. 
Changed balanced to healthy.  
6 Explain what ‘not been able to last’ means? For how long? Changed ‘not been enough to last’ to ‘run out’. 
3.5    
3.6 1 Response ‘Only one or two months’ could be changed to 
‘Once or twice’ 
Changed to ‘Only one or two months of the year’ 
2, 3 Change ‘Only one or two months’ to ‘one or 2 months of the 
year’ 
Changed to ‘Only one or two months of the year’ 
5, 6 ? Including options for fortnightly answers/ multiple times per 
month 
Added ‘or more often’ to ‘almost every month’. 
10 Add ? at end of question Included. 
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3.7 2, 5 Parts 2 & 4 – wordy, should be rephrased. ‘Did you ever go 
hungry…’ 
‘Were you ever hungry but didn’t eat because you 
couldn’t afford enough food?’ Changed to ‘Did you ever 
go hungry because you couldn’t afford enough food?’ 
 
No change to part 4. 
8 Confronting – ? could be rephrased ‘Have you ever been in a 
situation …’ 
No action. 
9 If No to Part D should skip question 3.8 No change. Question 8 has ‘does not apply to me’ as 
possible response category. 
3.8 1 Response ‘Only one or two months’ could be changed to 
‘Once or twice’ 
Changed to ‘Only one or two months of the year’ 
2, 3 Change ‘Only one or two months’ to ‘one or 2 months of the 
year’ 
Changed to ‘Only one or two months of the year’ 
5, 6 ? Including options for fortnightly answers/ multiple times per 
month 
Added ‘or more often’ to ‘almost every month’. 
11 Difficult to understand – reword No change. 
4.1 1 Change ‘department of housing’ to ‘assisted housing’ Changed to ‘Assisted housing (or Department of 
Housing)’ 
2, 8 Include option for living in parents house rent-free? No action. 
9 Include lodging as option No action 
10 Reformat – boxes high compared to question Boxes moved 
4.2 3 What do people who are de-facto but have a border write? No action – could be written in ‘other’ 
6 Include share-house as option No change – see above or could be included under single 
living with friends/ relatives 
12 Let people know that ‘single’ includes people with partners 
but not living with them 
No action. 
4.3    
4.4    
4.5 1, 9 Should be response in between ‘Just enough to get along’ and No action 
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‘Comfortable’ 
2, 3 Rephrase ‘Just enough to get along’ to ‘Just enough to make 
ends meet/ struggling to make ends meet’ 
Changed to ‘Just enough to make ends meet’ 
6 Include category above comfortable No action 
5.1 1 ? Including categories for age (may increase response to this 
question) 
No action. 
8 Age as of what date? Current age? No action 
5.2    
5.3    
5.4 6 Say that this question is optional No action 
5.5    
5.6 1, 11 Include response category for self-employed Included. 
2 Should include ‘home duties – looking for work’ Changed to ‘home duties’ (removed not looking for 
work). 
2, 6 What about students who also have casual/ part-time work? – 
should people be allowed to tick more than one option? 
No action. 
5.7 1, 3, 5, 
6, 8, 9, 
11, 12, 
14 
Income question – Clarify that people only have to select 
from 1 column 
‘Please select one’ included and ‘OR’ included between 
columns 
10 Take out word ‘try’ from question lead in Removed 
8 Clarify in AU$ ‘In Australian dollars’ added in to question 
11 Make sure that ‘everyone in household’ is clear The income of each person combined underlined 
6.1    
6.2    
6.3    
6.4    
6.7 2, 4, Part 2 – Reword (afford written twice). Rephrase to ‘Have Changed, afford removed. 
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10, 14, 
15 
you been unable to feed your children balanced meals 
because there wasn’t enough money?’ 
4, 14 Re-word – afford written twice Changed. 
10 Start question with ‘did’ Changed. 
6.8 2 Change ‘children’ to ‘child’ Changed. 
2, 7, 
10, 14, 
15 
Rephrase – change ‘couldn’t afford’ to lack of money (softens 
question and does not assign blame) 
Changed, word afford removed – changed to because 
there wasn’t enough money for food 
10 Start question with ‘did’ Changed. 
6.9    
6.10 2 Do not include response categories in actual question (will 
make question easier to read) (i.e. just say – mark whichever 
answer is applicable) 
Categories removed from question 
10 Put categories included in question in italics or quotation 
marks 
Categories removed from question 
2 Change ‘steals’ to ‘takes things’ No change. 
2 Complains of stomach ache or HAS stomach ache? No action 
7, 15 Reformat columns – move certainly true closer Changed 
11 Responses could be changed to all the time, sometimes, never No action 
    
General 
 10 Fix IHBI logo Changed 
 1 At start – include sentence stressing for people to select 
‘closest’ answer. 
 
At start – explain how to fill in boxes (i.e. cross or tick) 
Included ‘Cross or tick the boxes when answering each 
question’. 
 1 Add question about cooking behaviours (people who are more 
confident in cooking abilities less likely to have take-away). 
No action 
 1, 8 ? including question asking for postcode No action. 
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 1, 8 Do questions about other disadvantaged groups (e.g. people 
with a disability, arthritis, vision impaired) need to be 
included? Disability may affect physical health/ limit 
activities 
No action. 
 2 Should scales go from best to worst (usually from worst to 
best) 
No action. 
 2, 12 Smoking questions could be included No change (previously included but took out as decided 
not necessary. 
 2 Make it clear that the final page does not need to be 
completed 
Included ‘Providing details is not compulsory’.  
 2 Increase space between question # and question itself to make 
them stand out 
Done 
 2 What about including questions about specific illness in child 
– e.g. asthma 
No action. 
 2 Say ‘A survey by QUT’ on front page Included 
 3 Will people be provided further help/ information? No action. 
 4, 7 Include question for weight and height of children Included – fits in with original aims 
 4 Include question asking if person is from non-English 
speaking background 
No action 
 4 Need to be able to detach back sheet  
 4 Final paragraph should be in dot points/ shortened – make 
obvious that all details provided will be confidential. Make 
details less comprehensive (e.g. only ask for 1st name and 
phone number/ e-mail) 
Shortened final paragraph, included sentence saying that 
details will remain strictly confidential, less 
comprehensive details asked for. 
 5 Could include questions about what people would like to eat 
if they had the money/ time 
No action. 
 6 Could include question about whether health affects people in 
activities with children 
No action. 
 7 Should questions be included asking about foods available at No action. 
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shops near house – as this will effect quality/ quantity of food 
purchased 
 7 Include questions about children’s diet No action – children’s diet not in aims. 
 7, 11 Move ‘if you have more than 1 child’ up and make it more 
clear 
Larger font, bold and away from other writing. 
 7, 8 Include questions about where food is obtained from No action. 
 8 Include question about source of income (e.g. paid work) No action. 
 8 Could include question about increasing food prices (what 
would happen etc) 
No action. 
 8 Include question about type of transport to access shops No action. 
 8 Include question about type of accommodation e.g. house, 
unit 
No action – not necessary. 
 8 Include question about how often home cooked meals are 
consumed 
No action. 
 8 Question about whether people have used emergency food 
relief 
No action. 
 8 Is person filling in the survey the food purchaser/ cook No action. 
 8 Question reasons for eating out No action. 
 10 Change position of 6.8 or add question after to soften – 
parents may be concerned as to why they are being asked 
about behaviour. ? Including paragraph introducing 6.8 
reminding parents that responses are anonymous and 
confidential. 
No action. 
 10 Question about academic achievement Could not find relevant item. 6.10 asks about behaviour at 
school. 
 10 Does CRICOS number have to be included on questionnaire? No action. 
 10 Instructions after questions (e.g. tick one only) – format like 
question 4.2 (Italics, brackets, space between question and 
instruction) 
Changed. 
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 7, 8 Move ending to questionnaire for people without children to 
straight after income question 
Changed, 
 8 Food insecurity questions confronting No action. 
    
Increasing response rates 
 1, 9 Include reply paid envelope Will be included. 
 1 Envelopes addressed with individuals name Will be done. 
 1, 2, 3, 
4, 8, 9 
Include small gratuity e.g. fridge magnet Will be done. 
 1 Make envelope interesting  
 2, 7 Tell people that this is only study of its kind in Brisbane. 
Results will be used by welfare agencies. 
Included in cover-page of questionnaire (said that this 
survey is one of few looking at security of food access and 
health. 
 3, 8 Have an online survey No action. 
 6 Remind people that their answers will help Cover page. 
 5 Make title more interesting No action. 
 5, 7, 
11 
Include what the study is for and how it will help inside front 
page 
Included. 
 8, 11 Questionnaire in colour Will try to fit in budget. 
 2, 8, 
10, 11 
Include name on coversheet (for people to call), phone 
number and e-mail address 
Included. 
 10 Include IHBI web address on front and back page  
 12 Send gratuity after people return questionnaire ? 
